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Analysis of key features of the electrical work on Boston's 
new John Hancock Mutual Life Building. 
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_Rewiring a large store with uninterrupted service and opera- 
tion, how to light for auto sales, how to “plug” d-c motors, 
and more Reader Service. 
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Send today for your free copy of G.E.’s new 
booklet ‘Quality Costs Less” — it shows with facts 
and figures how good ballasts mean economy for Sek: Gecear eemaibaerlll 


you. Address Sec. 412-81, Apparatus Department, ! 
General Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


412-81 


PR TON 


SE 
S 





9600" 


WN al=t k=) a Xe) alal=iaalelelm ste > 4 


Dependable, trouble free 

service is yours with the 

versatile “All-Service” 

Murray “*9600” Meter Con- 

nection Box. Designed to 

accommodate modern bot- 

tom-connected Type 4 

watthour meters, it is emi- 

nently satisfactory for 

either indoor or outdoor mounting. Available in 
either unpainted aluminum or rust-resisting steel 
with baked-on gray melamine finish. 





Greater depth provides 20% more wiring space. 
Only one seal is needed — hinged sealing cover 
does away with sealing studs and bar. Complete 
with meter test and connection block, and four 
formed copper test links. Detailed specifications 
are given in Bulletin No. 501. 
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SERVICE ENTRANCE & METER EQUIPMENT © MAGNETIC CIRCUIT BREAKERS 
SWITCHES * CURRENT LIMITING REACTORS * CROWS'NEST AERIAL LADDERS 


Precision Engineered to Install Easily 
... Save Time! 


Smooth Finish . . . Clean Threads... 
Greater Wiring Room 


Y Made of Unbreakable Malleable Iron 
Lighter . . . Stronger 


APPLETON 
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UNILETS 


Appleton Form 35 Malleable Iron Unilets save time. 
They eliminate loss due to damage and breakage. 
Available in threaded and no-thread types, their 
superiority over fittings made of any other material 
has been proven on thousands of construction and 
maintenance jobs! 

The complete Appleton Line answers every fitting 
requirement, from simple steel outlet and switch 
boxes to big, heavy-duty explosion-proof types. 


Write for Complete Catalog Information 


Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 
1704 WELLINGTON AVENUE * CHICAGO 13, ILLINOIS 

Branch Offices: NEW YORK, 50 Church St. © DETROIT, 3049 E. Grand Blvd. « CLEVELAND, 
1836 Euclid Avenue ¢ SAN FRANCISCO, 655 Minna St. e ST. LOUIS, 420 Frisco Bldg. * 
LOS ANGELES, 100 N. Santa Fe Avenue « ATLANTA, 724 Boulevard, N.E£. © BIRMINGHAM, 
429 Brown-Marx Bldg. « MINNEAPOLIS, 305 Fifth St.,S. © PITTSBURGH, 414 Bessemer Bldg. * 
BALTIMORE, 100 E. Pleasant St. ¢ BOSTON, 10 High St. e DENVER, 1921 Blake St. « PHILADELPHIA, 
1017 Cherry Street @ CINCINNATI, 626 Broadway e HOUSTON, 438 M. & M. Bidg. 


Resident Representatives: Dallas, Indianapolis, Jacksonville, Kansas City, Milwaukee, Seattle 
Export Representatives: International Standard Electric Corp., 67 Broad St., New York 4 N. Y, 





CONDUIT FITTINGS » LIGHTING EQUIPMENT « OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS « REEL!" 
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By HAROLD E. PROCTOR—New 26-story office building features electrical safety, continuity of 
service, high intensity modern lighting and air condition. Another in the series of outstanding 
electrical construction jobs. 
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Continuing a monthly round-up of shop and job ideas for lower costs. 
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By JOHN A. FRASER—Lord Electric, in revamping the distribution system of a department store, 
relocated a live switchboard, rerouted a dual feeder network system and installed new lighting 
with “business going on as usual”. 
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By HUGH P. SCOTT—Modern illumination plan and progressive design are combined in all- 
glass auto sales-and-service center. 


Wiring for Sound-Film Projection...................cccecceceeceees 82 


Planned electrical facilities and adequate wiring are requisites for effective audio-visual presenta- 
tions in schools, clubs and homes. 


a ee rr re 84 
By W. T. STUART—Each space requires heat analysis for effective system balance. 
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Cables run 
COOLER... 


in TRANSITE DUCTS 





... reducing copper losses 





... increasing current capacity 


In addition, a full line of fittings simplifies even the 
most complicated of installations. 


... prolonging insulation life 


For full information on Transite Ducts, ,... 
write for Data Book DS-410. Johns- % 
Manville, Box 290, New York 16, N. Y. LV} 


*Reg. U. S. Pat. Off. 


Here's How to reduce copper losses .. . increase 
current Carrying Capacity ... and prolong insula- 
tion life—run your cables in Transite* Ducts. 


Current carrying capacities can be increased ina 
typical duct bank as much as 5%, or I?R losses can 








be reduced 11%, for cables located in Transite as How Transite Ducts 
compared with other ducts used for power circuits. increase current carrying capacities 
° Type cable 3 cdr. 500 MCM Compack Sector, 15 KV 
And, Transite Ducts assure permanent duct (6th Edition AEIC Spec.) 
banks because Transite is incombustible; is im- No. of cables—3 (all loaded in one bank) 
is Te Daily Load Factor —75% 
mune to rust and rot; is unaffected by electrolysis; Earth Temp. ambient —-20 C Transite Other 
will 0 slag under action of an arc, and will retain Total Therm. Res. to Dielectric Loss (C watts/ft.) 5.66 6.17 
its high original strength. Total Therm. Res. to Copper Loss (C watts/ft.) 4.44 4.95 
Temp. Rise from Dielectric Loss (C) 1.9 2.1 
An unusually smooth bore assures no injury to Allowable Rise for Copper Loss (C) 59.1 58.9 
bl ar ith R I d Allowable Watts per ft. cable 4.44 3.96 
cable sheath, either in natural movement under Allowable Current—(Amps. per cdr.) 386. 365. 
load, or when pulling-in cables. Long, lightweight Allowable Current — (Relative %) 105.6 100. 








lengths can be quickly and economically installed. 





Johns-Manville Ignite Z WOO sor for encasement in concrete 


“CONDUIT” — for use exposed and underground without encasement 
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The CR1061 controls a handkerchief ironer in a 
modern laundry. 


Roomy, attractive case can be mounted on or beside the 
machine. Sturdy switch mechanism resists vibration. New 
push-button as well as toggle-type forms now available 
for integral motor starting. All forms—watertight, dust- 
tight, and explosion-proof—available in both lines. Write 
now for more information. Remember, these new starters 


have all the features you’ve been wanting at no increase in 
price. 















manual motor starters... 


.... feature quick, easy installation; positive overload 
protection with long-life bi-metallic relays; easy wiring 
and servicing because terminals are wired from the front. 


Application—fractional and integral motors up to 7 
horsepower. 


The CR1062 is easy to mount and wire. Used 
here on a coolant pump. 
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Here is your chance to get a free Briegel Indenter — the tool 
that saves more time installing thin wall tubing than anything 
else on the market. This Special Package Offer is made up 
of 400 1/2” Briegel Connectors and 200 1/2” Briegel 
Couplings — enough to wire three average six room houses 
— and One Original Briegel Indenter all for the price of 


the Sittings elone. Insist on Briegel All-Steel Approved Couplings and Con- 


The Briegel Method of installing thin wall is not only nectors. These are the Original Labor-Saving Indenter 
faster and less expensive but also neater in appear- 


sah Gh thls: waamanens. Type Fittings used by contractors for over 15 years. 


alll 
T00L 
CO. 


GALVA * ILLINOIS 







Cash in on this free offer while it lasts. Save time 
and save money on your original purchase 
and on the job with Briegel Fittings! 








This offer available at all 
leading wholesalers. 






All B-M Fittings Carry the 
Underwriters’ Seal of 
Approval 






This offer subject to 
withdrawal without notice 
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ROEBLING 
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Bal . 


CONTRACTORS SPECIFY ROEBLING YEAR AFTER YEAR 


EXPERIENCE IS THE BEST 
TEACHER, and it’s actual experience 
that leads so many contractors to stand- 
ardize on Roebling Building Wire and 
Cable. They know, from long use and 
service records, the supreme reliability 
and economy of Roebling wire and 


cable... make it their top specification. 

For circuits to 600 volts and conduc- 
tor operating temperatures to 60°C. 
(140°F.), Roebling Wire 60 Type R. is 
unsurpassed. It is synthetic rubber insu- 
lated; has a flame-and moisture-resist- 
ant fibrous covering; comes with solid 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 


ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 
St. Clair Ave., N. E. ® Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 


S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 W. North 


Ave. ® Portland, Ore., 1032 N.W. 14th Ave. ® San Francisco, 1740 17th St. ® Seattle, 900 First Ave. 
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Building Wire 
and Cable 


or stranded conductors . . . Of similar 
construction, Type RH permits con- 
ductor operating temperatures to 75°C. 
(167°F.), and Type RW is adapted for 
wet locations without lead sheath. 
There’s a Roebling wire or cable for 
every requirement . . . call or write your 


nearby Roebling Distributor. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. 


ROEBLING 


w A CENTURY OF CONFIDENCE x 


. » » NOVEMBER, 1949 





























Piberglas ‘yarns used in 
eh, ahead cable 
do not absorb moisture, 
and are highly resistant to 
corrosive vapors. 








Compare the sizes! The ; 
wire at right, covered with ; 4% 
Fiberglas braid, is smaller, j {x 
yet sturdy enough to take f i 
bhysical abuse. if / 


vs @enen, 





OW} NS - ( 





Long life, particularly when you don’t 

have to pay a premium for it, is an important 
factor when choosing your building 

wire or cable. 


Fiberglas glass yarns in both nonmetallic- 
sheathed building cable and rubber-covered 
building wire contribute materially to long life 
because they don’t rot... don’t burn... 
don’t absorb moisture. They do 

resist corrosion. 


Fiberglas yarns also provide high impact 
strength, great flexibility, high tensile strength 
with low build - in covering. This 

makes it possible to ae uce rubber-covered 
building wire which is small in diameter 

and easier to install. 


Send for our new catalog of Fiberglas glass- 
base electrical insulating materials. It has a 
section devoted to wire and cable 
insulation. Owens-Corning Fiberglas 
Corporation, Textile Products Division, 
Dept. 856, 16 East 56th Street, N. Y. 22. 


ACES Eee 


FIBERGLAS 


*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) 
of Owens-Corning Fiberglas Corporation for a 
variety of products made of or with glass yarns. 
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LOOK FOR 


IBERGLAS 


Seta. 


IN BUILDING WIRE 
AND CABLE YOU INSTALL 
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Allis-Chalmers High Voltage Starter 
equipped with Type 256 Air Contactor, 


ALLIS-CHALMERS 








NOW! Save Space.. 


Increase | 
Contact Lite 


F& THE FIRST TIME a High Voltage Air Contactor with double break 
contacts and direct vertical action is now available! This design elim- 
inates turning shafts, shaft bearings and flexible contact leads . . . cuts 
maintenance. 

Contact life is increased! Movable contacts are self-aligning. Contact 
inserts of arc resistant alloy assure clean, long wearing contact surfaces, 

Measuring only 15x 25x38 inches, the Type 256 Air Contactor 
combines three methods of arc extinction to permit its compact design. 
1. Double break contacts cut arc voltage in half. 2. Dual continuous duty 
blowout coils snuff out low current arcs, speed the upward movement of 
higher current arcs. 3. Special arc chutes stretch arcs both horizontally 
and vertically. 

Built for general alternating current motor starting applications, it has 
a simple, rugged design which makes it especially sdaptclle to heavy duty 
applications requiring frequent starting, inching, reversing, plugging, or 
dynamic braking. 

The Type 256 Contactor is available in ratings of 200 and 400 amperes 
at 2500 volts, 200 amperes at 5000 volts. 

The Allis-Chalmers line of High Voltage Starters has been expanded to 
include the Type 256 Contactor. Utilize the advantages of this completely 
tested unit. Call your nearby A-C Sales Office or send coupon today, 





| 
| 
i 
| 
i 
i 
} 








SEND FOR MORE INFORMATION 








A SPECIAL ARC CHUTES 


B DUAL BLOWOUT STRUCTURE : 

s  ALLIS-CHALMERS, 930A SO. 70 ST. 
C DOUBLE BREAK CONTACTS - MILWAUKEE, WIS. 
t 
| 


D VERTICAL ACTION MAGNET Gentlemen: 


ALLIS-CHALMERS 





Please send advance information on the New Type 
256 High Voltage Air Contactor. 
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Jerome G. Armstrong, Architect 


TELEPHONE RACEWAYS ARE A PART OF ITS BEAUTY 


The beauty of a home can also be enhanced 
by things that don’t show. For, when you 
conceal telephone wires you run no risk of 
detracting from the attractiveness of walls and 
woodwork. 


It's easy to hide telephone wires —and it's 
profitable, too. First, select the proper loca- 
tions for telephone outlets. Then, while con- 
struction is under way, a few lengths of pipe 
or tubing can be placed inside the walls. This 
will later carry the telephone wires to each 
outlet chosen. 





Telephone raceways are a sign of a better built home. 


Remember — NO ELECTRICAL CONTRACT IS REALLY 
COMPLETE UNLESS IT INCLUDES RACEWAYS FOR F 
TELEPHONE WIRES. 


BELL TELEPHONE SYSTEM 
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‘Fluorescent Fixture 


Paiht—brilliance without 
Plarger diameter lamps, of 
Fachieve a new high in intense 
Bi without any increase in sur- 


i 
Hiance. 


Bi you seek the best in’ fixtures— 
Me LEADER ... . When you want the 


"latest in lighting progress—choose- 


e ER . ++ When you are looking for the 
i Ks for your dollars—choose LEADER! 
x DER Fluorescent Fixtures—sold and 
+ installed only by the better electrical 


wholesalers and contractors. 


at 5S 
a Send for mechanical details—today! 


man ELECTRIC COMPANY 


Rae) KEDZIE AVE. + CHICAGO 18, ILLINOIS 
FECTORY - 2040 LIVINGSTON - OAKLAND 6, CALIFORNIA 
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how GOOD can PLANNED LIGHTING: be 


without good equipment? 


or BREAK the final results, in terms of sus- 
tained lighting efficiency, low-cost maintenance 
and dependable operation. 

That’s why, no matter how good the Lighting 
Plan, the results may be disappointing unless 
the plan includes GOOD EQUIPMENT. 





HE answer is—no better than a building 
plan without good building material. There 
is no dodging the fact that Good Equipment 
is the BASIC factor in a GOOD LIGHTING 
PLAN. It is the lighting units, the lampholders, 
the ballasts, the reflector, etc., which MAKE 


the PUBLIC must be BETTER INFORMED on the importance of GOOD lighting equipment 


QUALITY is continuously maintained from one piece of equipment 
to the other. 


As an industry, and as individual business men, we fail in selling 
PLANNED LIGHTING when we do not sell the importance of Goop 
EQUIPMENT at the same time. It is our obligation that we keep faith 
with our customers by giving them the UNVARNISHED FACTS about the 
DIFFERENCE between GOOD and INFERIOR Of SUBSTANDARD EQUIPMENT 
in terms of the factors listed below. 

The buyer is entitled to KNow these facts and to be TOLD 
and SHOWN that there are POSITIVE PROTECTIONS provided 
by the lighting industry, which assure him that the equip- 
ment he buys is in the GOOD EQUIPMENT BRACKET .. . the 
QUALITY BRACKET, Proof of Quality in lighting equipment 
is MADE EASY through such proof elements as: 


FREE Booklet . . . The RLM Standards Institute has published a 
booklet containing the detail of each specification for each type of 

, lighting unit for which RLM Standards have been estab- 
lished, as well as a complete summary of the IMPORTANCE 
OF THE LABEL in terms of CUSTOMER BENEFITS. 

How the RLM Label provides assurance that the equip- 
ment is of uniformly high quality is shown through an 
outline of the RLM CONFORMANCE PROGRAM. Under this 
program, the Electrical Testing Laboratories make periodic 
tests of samples obtained from factory or market place to 
make sure that all equipment bearing the RLM Label con- 
sistently and continuously adheres to RLM Standards. 


Make the RLM BOOKLET a part of every Planned LIGHTING 


PROPOSAL! . . . Write to the rtm Standards Institute for your COM- 
PLIMENTARY COPY (or copies) of the RLM SPECIFICATION BOOKLET 
today. Plan to attach a copy to every PLANNED LIGHTING proposal you 
submit . . . let it help you point out to your customers that Goop 
EQUIPMENT is BASIC to GOOD PLANNED LIGHTING. 





CERTIFIED BALLAST LABEL 








RLM LABEL 


UNDERWRITERS’ LABORATORIES LABEL 





ELECTRICAL TESTING LABORATORY TESTS 





These provide the buyer not only with the assurance that MINIMUM 
STANDARDS for performance have been met, but also that UNIFORM 





the PUBLIC is entitled to KNOW these FACTS about GOOD LIGHTING EQUIPMENT 











CONSTRUCTION: Good Lighting Equipment features structur- 
ally sound fabrication and heavy steels for maximum resistance 
to sag, distortion and breakage. ‘ 


FINISH: Good Lighting Equipment features reflector finishes that 
insure your getting all the light you pay for . . . this year and ten 
years from now! That is why good equipment so overwhelmingly 
features PORCELAIN ENAMEL—the one and only commercially 
available finish that cannot deteriorate or corrode, regardless of 
the industrial atmosphere. Additional advantages of Porcelain 
Enamel are (1) that it is the only finish whose original efficiency 
can be sustained year after year by simply washing it with soap 
and water, and (2) that it is UNSURPASSED as a reflecting surface, 
because it ideally combines a high reflection factor with a high 
diffusion factor, insuring high light 
output with a minimum of glare. 


REFLECTOR DESIGN: 
Good Lighting Equipment 
insures good lighting 
through reflector design 





This Advertisement is published in the Interest of 
the Entire Lighting Industry by 


EMBOLI ERS ESSE SEC OSE I BLOG ELE RIESE LEE: 


AIM: STANDAR| 







that conforms to the most accepted principles of Illuminating 
Engineering. Such design protects the workers’ eyes while deliv- 
ering, not only the most light per dollar, but also the required 
quality of light for the individual Seeing Task. 


SOCKETS, STARTERS, LAMPHOLDERS: Good Lighting Equip- 
ment features ruggedly constructed parts that withstand years of 
use and embody special design which facilitates quick, money- 
saving maintenance and low-cost operation. 


BALLASTS: Good Lighting Equipment insures you against trouble 
by employing only the highest quality certified ballasts. Ballasts 
last longer because sound electrical and mechanical design pre- 
vents high temperature ballast operations, Lamps last longer 
because certified ballasts supply prop- 
er starting current and maintain proper 
operating watts to the 
lamp. Present wiring ca- 
x pacity is used most effi- 

ciently by the high power 

factor of quality ballasts. 


SHINSTITUTE | 


RLM STANDARDS INSTITUTE, SUITE 819, 326 W. MADISON ST., CHICAGO 6, ILL. 
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A high-strength, superior-quality Lug in 
the lowest price range. 


Made all in one piece — no joined parts 
to break loose. 


Small and compact — will fit in small 
gutters and other very close quarters. 


Helical serrations conforming to the lay 
of the wire greatly increase the gripping 
ability of the lug and assure tight and 
lasting connections. 


6 sizes as illustrated cover the complete 
range of sizes from No. 14 to 1000 MCM. 
Only 2 socket wrenches cover 4 sizes 
and a screw driver tightens the two 
smaller sizes. 


Jasper Blackburn Products Corp. Mail Coupon for Sample and Full Details 
s of Quality Products f 15 Years 


Send me sample and further information on BLACKBURN Hi-Strength | 


Build 
BUuliae 
Terminal Lugs: 


! 
FIRST; MADISON AND CLINTON STS. ¢ ST. LOUIS 6, MO. Wire Siz | 
Phone CEntral 3007 Veur Mame 








ECM 


| 
a eenineseeeerenrstenneenentnnetenessnsiseataiiinats_caiatepanlaiiat | 
| 


ee 
Mall to Jasper Blackburn Products Corp. « 35 Madison St. « St. Louls 6, Mo. 
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~NEW MILLER HARTFORD LUMINAIRE 


| 


| FOR PERFORMANCE. . .FOR APPEARANCE 


















The MILLER HARTFORD 
luminaire is engineered 
for fine illumination per- 
formance. Comes in 4’ 
and 8’ lengths for general 
line and slimline fluores- 
cent lamps. 


Flexibility of application 
in ceiling or suspension 
mounting, individually or 
in continuous rows, 





Modern in design—smartly pleasing in appearance—the new 
Miller HARTFORD Luminaire provides high levels of well-diffused 
illumination for stores, offices, schools, drafting rooms and 
public buildings. Reflector enclosures of Lucite, Polystyrene or 
metal louvers meet varied seeing requirements. Low installa- 
tion and maintenance costs. 

Miller Lighting Service is all-inclusive. It covers the needs of 
planned industrial and commercial lighting. Miller field engi- 
neers and distributors, conveniently located, are at your call. 
Write or wire for Miller HARTFORD Catalog. 


THE MITEL COMPANY 


Sin Ct 1 f 
ILLUMINATING DIVISION, MERIDEN, CONNECTICUT 


ILLUMINATING DIVISION: Fluorescent. Incandescent, Mercu Equipment. HEATING PRODUCTS DIVISION Domest 
Oi) Burners and Liquid Fuel Devices: ROLLING MILL DIVISION: Phosphor Bronze and Brass in Sheets, Strips and Re 
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Put DRY-TYPE TRANSFORMERS 


y 
7A.) 


g. \ 


—_— Reduce Power 


Consumption 


Improve Machine and 





Lighting Efficiency 





Increase System 
Flexibility 
_= Reduce Cable 
Installation Costs 





To get these advantages for your system, 
specify Allis-Chalmers dry-type transformers. 
These safe, compact units give you the addi- 
tional advantages of 1) faster hookup by means 
of clamp type connectors or convenient drop out 
plates, 2) Spra-Bonderized rust protection, and 
3) heat-and-moisture-resisting Fiberglas insula- 
tion which cuts down size and weight, makes 


for easier mounting anywhere. Ratings from 
N THE PLANT LAYOUT above, note the effec- 114, to 300 kva. 


tive use of dry-type transformers. Installed , 
ot lead ft a aheniane long secondary For full information, contact your local A-C 
runs, thus minimize distribution losses and im- sales office. Or write for bulletin B6382. 
prove voltage regulation, This in turn means ALLIS-CHALMERS, 930A SO. 70 ST. 
stepped up machine and lighting efficiency. NE. We. 


ALLIS-CHALMERS 
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‘Get Aboard this Pofit Bandwagon t 


" 


ENTIRELY NEW OPPORTUNITIES FOR THE ELECTRICAL 
CONTRACTOR TO GET BIGGER GROSSES, MORE PROFITS WITH 


USKON is the world’s most modern heating sys- 
tem—and it’s the exclusive business of the Elec- 
trical Contractor. Uskon actually puts you, the 
contractor, into the heating business, triples 
your dollar volume—while giving the customer 
a more efficient heating system. 


WHAT IS USKON? Uskon heats by radiation, as 
does the sun. The heating units are electrically 
conductive rubber sheets, sandwiched between 
rigid insulating layers. Installed in the ceiling, 
these panels provide even, healthful warmth. 
The conventional boiler, radiator, pipes, 
fuel storage, chimney and cellar are eliminated. 
Uskon is invisible, the panels become part of 
the ceiling structure. 


ALL USKON INSTALLATIONS WILL BE HANDLED 
BY ELECTRICAL CONTRACTORS. Installation of 
Uskon is simple, but each job must be specifi- 
cally designed to the particular requirement. 
U.S. Rubber building wire is used. An Uskon_ 
job will require from four to five times more 
wiring materials and labor than the usual 
contract. 


SUBSTANTIAL MARGINS OFFERED TO THE CON- 
TRACTOR. For selling and properly installing 
Uskon, the electrical contractor receives a sub- 
stantial margin. In commercial and industrial 
applications the profit opportunities are pro- 
portionately greater. 

Take advantage of this opportunity to get 
into the heating business. Write Uskon, Graybar 
Electric Company, 420 Lexington Avenue, New 
York 17, N. Y., or direct to Electrical Wire and 
Cable Department, U.S. Rubber Co., 1230 
Avenue of the Americas, New York 20, N. Y. 


NO FURNACE, NO PIPES, NO FUEL STORAGE + NO ASHES, DIRT OR DUST 


NO RADIATORS. USKON IS “INVISIBLE.” 


NOW APPROVED BY 
UNDERWRITERS’ LABORATORIES, Inc. 


A PRODUCT OF 


UNITED STATES 
RUBBER COMPANY 
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Notice the thick cross sections of a Tri-Clad's husky cast-iron stator frame (1) 
and end shields (2) . . . the integrally cast feet (3). Here you have a rigid 
structural unity that no other general purpose motor we've seen can match. 
Distortion of bearing alignment is well nigh impossible, even by severe 
blows, careless installation, or the heavy continuous radial loads some in- 
dustrial drives impose. Notice, too, how Tri-Clad double-end ventilation 
provides uniform “air conditiening” throughout the motor. 


You can trust a 7R/ CLAD motor 
to take abuse 


Teeth-rattling blows — accidental jarring — dripping liquids — they're 
all in a day’s work for a Tri-Clad motor—the toughest general-purpose 
motor that hard-headed plant management can buy. 


The cast iron structure which today protects more than a million 
and a half Tri-Clad motors, is one big reason for its stamina. It absorbs 
the shock of accidental blows and falling objects encountered in rigor- 
ous industrial service. It provides vastly superior resistance to rust 
and corrosion. Moreover, cast iron won't take on an injurious per- 
manent “set”; thus it assures accurate shaft alignment and a permanent 
air-gap for the life of the motor. Thick-ribbed cast-iron end shields, 
too, take more than their share of punishment. 


Want to standardize on a line of motors that can really TAKE ABUSE? 
Local stocks of Tri-Clad motors in your area mean QUICK DELIVERY. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 












GENERAL ‘%, ELECTRIC 


G-E open (dripproof) induction 
motors for constant-load, constant. 
speed applications. From 1 to 2000 hp. 


a 





G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 


G-E vertical induction motors for 
pump drive, in streamline design. From 
1 to 500 hp. 


G-E capacitor motors for use on fans, 
blowers, pumps and compressors, with 
single-phase power. From % to 5 hp. 


PROTECTED 


Ee 


by the TR/ CLAD 


MOTOR EXCHANGE PLAN 4 
— = 


Look for this EXTRA. 


on the motor you buy! 
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Change of Physical Characteristics of 
Tubing During 110 deg. C. Oil Aging Test 
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What Haypens When a Transformer thes 130 deg. C. 7? 


For one THING, the vital interior insulating 
tubing may stiffen, shrink, turn brittle from the 
combined action of heat and insulating oil. 

That is why Dielectric Materials Company 
ran accelerated heat aging tests on their spe- 
cial formulation based on VINYLITE Plastic. 
Graphically depicted above, their findings show 
that the tubing neither shrank, lost weight, nor 
lost its flexibility! 

Today the Pennsylvania Transformer Com- 
pany takes advantage of its high dielectric 
strength, economy, and long life in oil-im- 
mersed distribution and power transformers— 
one of which is shown here in cut-away. Over- 
loads may raise its temperature to 130 deg. C. 
Yet there’s every indication that the tubing will 
match the life expectancy of the transformer 
itself. 

This heavy-duty application of VINYLITE 
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Flexibility of 
Tubing During 110 deg. C. Oil Aging Test 


Brand Plastics points up spectacularly the ma- 
terial’s usefulness in many other types of wire 
and cable insulation. VINYLITE Plastics come in 
many formulations and any color. They are 
economical, highly resistant to water, oil, most 
strong alkalies and acids, to sunlight and 
weather. They’re tough with excellent aging 
qualities. They permit smaller outside diam- 
eters, and they slip easily through conduits and 
around corners. 

We'll gladly furnish technical data and dis- 
cuss your insulation problems with you. Write 
Dept. HE-41. 


inylite . 


PLASTICS 8AkeLite 





BRAND 
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BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [Tj 30 East 42nd Street, New York 17, N. Y. 
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New Federal Noark Front-Operated Safety Switch 


HERE IT [S—exactly what you've wanted! The new Federal 
Noark Front-Operated Safety Switch is absolutely without 
equal. .. safest . . . easiest to install and maintain . . . cool- 
est in operation. It brings completely new standards of 
service life and economy. 

This new switch is safest because of its unique guaran- 
teed current break, its visible blade construction, and 
special 3-position, front-operated handle. Arc mufflers or 
Rolarc snuffers extinguish arcs instantly. . . accommodation 
for four locks makes cover virtually tamper-proof. 

Maintenance is easiest because the new Noark design 
permits removal of blade and mufflers in a jiffy. Entire 
switch mechanism is removable from enclosure. Unit pole 
construction (each pole on an individual block) cuts losses 
due to accidental breakage. 


Loose joints cause heat: to assure coolest operation, this 
new switch has only two joints to each pole (some switches 
have as many as seven). These joints are held under 
extreme tension by powerful steel springs. An ingenious 
one-piece fuse terminal and lug construction, and a new 
patented high pressure fuse holder are further assurance of 
low operating temperatures and long service life. 

New Federal Noark Front-Operated Safety Switches 
come in 30, 60 and 100 ampere capacities, for 230-yolt A. C. 
—250-volt D. C. and 575-volt A. C.—600-volt D. C. Type “C” 
Front-Operated Safety Switches, available in the same 
sizes, have many of these special features. Start at once to 
secure the outstanding advantages of these remarkable 
switches. Order them from your distributor. And mail 
coupon on next page for full, detailed information. 
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breakjaw. 





For coolest operation, the 
new Noark Safety Switch has 
only two joints to each pole 
and they are both under high ten- 
sion. Heavy external steel springs 
along the switch blade apply con- 
stant pressure at both hinge and 





New Federal Noark Front- 

Operated Safety Switches of 

more than 250 volts are pro- 
tected by Noark Rolarc Snuffers. 
These operate by means of two 
arc-resistant rollers which snap 
together when switchblades leave 
the breakjaw and extinguish arcs 
instantly. 


Federal Electric has spared no ex- 
pense in making the new Noark 
Front-Operated Safety Switch 
smart and attractive in appearance as 
well as mechanically perfect. Enclo- 
sures are of code grade steel, finished 


with gray baked enamel... . 


Each 


switch carries Underwriters’ Labora- 
tories approval and has the maximum 
horsepower rating for its size allowed 


by the Underwriters. 





EDERAL ~xeae« 


FRONT-OPERATED SAFETY SWITCH 


Pressure spring of the pat- 
ented fuse holder is located 
in block under fuse where 
unaffected by heat. High-pressure 
lever action assures minimum con- 
tact resistance: cool operation. No 
screws to work loose; no springs 


This is the only visible blade 

switch with the operatin 

cross bar beneath the switc 
blades. The operator is thus safe- 
guarded because the cross bar 
forces open the contacting blades 
regardless of broken hooks or 


near fuse to become annealed. damaged hinge mechanism. 





Entire switch mechanism is mounted on a back plate which can be 

removed from the box by loosening three self-retaining screws. Wiring 

is quick and easy. Blades and mufflers can be removed in a few seconds. 
Individual pole blocks cut losses due to accidental breakage. As these new 
Safety Switches are operated from the front, they can be closely banked for 
maximum space saving. 





1 Federal Electric Products Company 


50 Paris St., Newark 5, N. J. 

xentlemen: Please send us by return mail complete printed 
information about the new Federal Noark Front-Operated 
Safety Switch. 


My name......... 


Company name..... 


Address.......... 
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Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities. 
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PARANMITE 
PARAUSE 
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ve ParaUSE ‘“‘Type RR” Cables are made with a high grade heat and moisture 
ne resisting insulation protected by a tough neoprene sheath over the con- 
. ductor insulation. This jacket provides an armor for the conductors which 
te is resistant to heat, (even to flame), oils, acids, alkalis, and moisture. Sun- 
errr : light, air or exposure to weather has little or no effect on its life. ParaUSE 
EE ree eee Cables are designed for direct burial in the earth, or for installation in 
ae = See oS street ducts or on overhead pole lines. 


PARANITE “ParaUSE” CABLE “TYPE RR® 











NON-METALLIC — NEOPRENE SHEATH 


ParaUSE “Type RR” Parkway Wire and 
Cable provides economical permanent un- 
derground installation from power line to 
meter and for connecting several buildings 
from the same service. Examples of its 
application are on farms, estates and in- 
stitutions, and for lighting streets, airports, 


ball parks, drive-in-theatres and many other 
outdoor lighting and power circuits. 

It eliminates the trouble from sleet, wind- 
storms and weathering. Unsightly outside 
wire is also done away with. You save 
labor. You save time. Simply dig a trench 
and cover; no other protection necessary. 


ip ins PARANITE it's rears 












DISTRIBUTED 
THROUGH 
WHOLESALERS 
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PARANITE WIRE AND CABLE 
Division of ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 





i 
ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES” 





you can 6E SURE.. iF its 


Westinghouse 












The Merchandser 


-oe Easy to Sell 
Easy to Install 


Your customers will like it because it pro- 
vides lighting flexibility .. . improves store 
appearance ... helps them sell merchandise. 

You'll like it because it answers the need 
of every kind of store... offers installation 


advantages that reduce your mounting and 





wiring costs. 

— . Your local Westinghouse Distributor will 

gladly co-operate with you, your architect 

or utility with planned lighting projects. 
Get the complete Merchandiser story. 

Write for Booklet B-4076, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-04217-A 


Pennsylvania Power and Light Company “sales- 
light” their showroom with continuous rows of 
CS-160 Merchandisers and 2SS-150 Spotlights. 


Westinghouse 


PLANNED LIGHTING 
PAYS 








ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1949 23 


























NSTALL 





How Tube Cooling Works 


Bees 





























Stator core (1) is sur- External fan (5) drives out- 
rounded by tubes (2). In- side air through tubes, re- 
ternal fans (3) circulate air moving heat and keeping 
through ducts (4) in rotor tubes clean. All electrical 
and stator and around tubes, parts are enclosed. Dirt 
transferring heat to tubes. cannot enter. 











ALLIS-CHALMERS 





NDOORS or OUT! 





GF Dirt-proof and corrosion-resistant 


OF Heat exchanger is practically self- 
cleaning 


OF Simple self-contained cooling 
system—sizes from 75 to several 
thousand horsepower 


eigen DUST, DIRT, fly ash, rain and snow, smoke, 
or corroding fumes keep motor maintenance costs 
high, this Allis-Chalmers tube-type motor will cut mainte 
nance sharply. 

All electrical parts —including stator core—are enclosed, 
Simple heat transfer system keeps temperatures well within 
rated limits. Cleaning is rarely needed because air passages 
are unrestricted, Air flow through the straight tubes removes 
foreign matter, 

Important savings have been proved in three years of field 
operation. Sizes from 75 hp and up. Also explosion-proof 
designs. For complete information, outline your requife 
ments to your A-C Sales Office, or write for Bulletins 
05B7150 and 51R7149. A-2610 


ALLIS-CHALMERS, 930A SO. 70 ST. 
ALLIS- CHALMERS 






MILWAUKEE, WIS. 
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To manufacture good serviceable tape certain standards must be met. A 
short cut on any one point would result in a sub-standard product. Accu- 
rate production strictly adheres to the 5 quality points below—at all times. 


7 Fine strong straight woven cotton fabric base. 


2 High quality, clean rubbers scientifically blended to form a stable, 
tacky, adhesive impregnating compound. 












Impregnation of the sheeting with the compound by steel calendar 

rolls operating at different peripheral (friction) speeds. That's where 
friction tape gets its name. Tape made by less costly methods isn’t genuine 
friction tape. 


4 Slitting to desired width on specially designed-machines to assure 
clean, non-raveling edges. 








8 Proper packaging in handy protective cartons and tins to keep tape 
clean. 



















SLURS, THE HANDY 10-ROLL =f 
PROTECTIVE CONTAINER 
Tlie att Me Keeps tope clean and fresh on the ( 25 YEARS MAKING TAPES EXCLUSIVELY 





That’s the way ACCURATE Friction Tape is made. It’s the reason every 
foot is of consistently high quality. Friction or rubber, use ACCURATE 
Tapes for best results because all are made.to highest standards for your 
protection. There is an ACCURATE distributor near you. Ask for his name 
today. Just write Accurate Mfg. Company, Garfield, New Jersey. 


ACCURATE 





MEMO FOR 
‘ CONTRACTORS! 





job. It's a good idea to hove a few 
always on hand in your field stock- 
room, ready for use when you 
need it, 






TAPE 
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(Model 901) PORTABLE TEST INSTRU- 
MENTS available in DC, Model 901— 
and AC, Model 904, single and multiple 
ranges of wide coverage. Excellent 
scale readability and shielding. Accu- 
racy within 2 of 1%. 


TO SPEED 


ELECTRONIC 


AND MAI 


Illustrated are but a few 


instruments avai 
simplify and spee 
installations, prod 
details, see yOur local re 
Weston Electrica 


uction ¢ 


672 Frelinghuysen Avenue, 


lable from WESTON _ 
d-up electrical and e 


| Instrument Cor 


SENSITIVE RELAYS a line of sensitive 
relays including the Model 705 which 
provides positive control at levels as 
low as ¥2 microampere. Non-chatter- 
ing magnetic contacts handle up to 
10 watts at 120 volts. 





AND SIMPLIFY 
PRODUCTION 


NTENANCE 


of the many specialized 


_ all designed to 
lectronic 
and maintenance. For 


esting, ; 
or write 


presentative, 
poration, 


Newark 5, New Jersey. 


WESTON carina 


sto 
poy ATLANT ELAND e DALLAS ¢ DENVER ° 
e KNOXVILLE 


CINCINNATI ¢ 

KSONVILLE 
MERIDEN ° MINNEAPOLIS © 
ORLANDO ° PHILA OEE 
SAN FRANCISCO ® SE 


IN CANADA, NORTHERN EL 


(Model 785) INDUSTRIAL CIRCUIT 
TESTER a versatile, portable tester for 
laboratory or maintenance needs, 
where an ultra-sensitive instrument is 
required. Provides 27 AC and DC volt- 
ege, AC and DC current, and resistance 
ranges. (DC sensitivity 20,000 ohms 
per volt.) 


28 
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RLOTTE ° CHICAGO 


N ¢ BUFFALO * CHA « CHNOUSTON 


e LITTLE RO 
e 


NEWARK 


N 
0 Pe touls e SYRACUSE ° TULS 


ECTRIC CO., LTD., POWERLITE D 


(Model 779, Type 1) SUPER-SENSITIVE 
ANALYZER small, light, compact, 26 
range Volt-Ohm-Milliammeter with 5 
DC voltage ranges, sensitivity of 1000 
or 20,000 ohms per volt. AC tempera- 
ture compensated. Self-contained 
power supply. Ideal for many produc- 
tion and test requirements. 





(Model 622) ULTRA-SENSITIVE INSTRU- 
MENTS povichle DC and AC Thermo 
instruments for precision measurement 
of potentials and minute currents in- 
volving electronics, thermo-couples or 
laboratory research. 











(Model 798) MULTI-PURPOSE TUBE- 
CHECKER offering provision for testing 
Receiving Tubes — Voltage Regulator 
Tubes—Light Duty Thyratron Tubes such 
as 2A4—6D4—884—885—2051. Scale is 
calibrated “Good-Bad” as well as in 
mutual conductance range. 








PANEL and SWITCHBOARD INSTRU- 
MENTS a complete line of instruments 
in all types, sizes and ranges required 
for switchboard and panel needs... 
including DC, AC power frequencies 
and radio frequency, rectifier types 
and D.B. meters. 








(Model 697) VOLT-OHM MILLIAM- 
METER one of a line of pocket-size 
meters, Model 697 combines a selec- 
tion of AC and DC voltage, DC current, 
and resistance ranges. Ideal for main- 
tenance testing and many inspection 
requirements. 








(Model 769) ELECTRONIC ANALYZER 
incorporating a conventional Volt- 
Ohm-Milliammeter with self-contained 
power source—a high-impedance elec- 
tronic Volt-Ohmmeter using 115 volt, 
60 cycle power—a stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 
megacycles. 
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A total of 1100 square feet of corrugated white trans- 
lucent PLEXIGLAS covers the entire wile of the elevator 
foyer and entrance lobby of the Central National Bank, 

Cleveland, Ohio. Use of 4744" x 48” x .125" sheets of 
the acrylic plastic results in over-all, glare-free, com- 
pletely diffused illumination. 





WALL-TO-WALL 











LIGHTING FIXTURES OF COVERS LARGE AREAS 


, More and more architects are using PLEXIGLAS fixtures 

e i ‘a » 4 ] G L y .\ § for superior lighting, especially over large areas in 
offices and public buildings. Its availability in large 

sheet sizes, corrugated, patterned, or smooth-surfaced 

—and the ease with which it can be formed into shaped 

panels and fixtures ‘rmit its use in highly dis- 

tinctive functional and decorative lighting. 

For wall-to-wall lighting fixtures, coffer panels, 

reflectors, shields, cove lighting fixtures *herever 

Customers leave their shadows at the door of Cleve- cpteemn illumination with no direct ot reflected glare 
land’s Central National Bank. PLEXIGLAs wall-to-wall is desired—get full details of Prexicias. We'll be 
lighting fixtures in lobby and elevator foyer diffuse 
lig ehtso pe rfectly that glareands shadowssimply vanish. Prexic.as is a trade-mark, Reg. U. 
Light-absorption is negligible, and the result is better ss icity erent S55 
lighting with lower electrical input. 


IT’S LIGHT ...IT’S SAFE 


At the same time, the lightness and shatter-resistance CHEMICALS FOR INDUSTRY 
f PLEXIGLAS assure safety overhead. This acrylic 
won has 7 times the impact strength of glass, yet 


weighs less than half as much. Large, light sections can 
be installed easily at reasonable cost, and because ROHN? =& HMA AS 
PLEXIGLAS resists discoloration—even from fluo- COMPANY 


rescent lighting—maintenance expense is low. 


glad to send you complete information. 


S. Pat. Off. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
282 St. Helens Avenue, Toronto, Ont. 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 











EASY HANDLING—the lightest weight 214’’ to 
4’’ pipe threader! 





TOLEDO AUTOMATIC PIPE CUTTER — 2” to 4” 
pipe. Cuts very fast...leaves straight, 
square-end cut without burr. Knives fed 
automatically. Operates with ratchet handle 
or Toledo Power Drive. With Power Drive, 
will cut off 2” pipe in 20 seconds, 4’ pipe 
in 65 seconds. 


FOR 22" to 4” Pipe! 


TOLEDO 


GEARED ADJUSTABLE 
Threaders 


Toledo No. 2 Threader and Toledo Universal Power Drive. 


Speed the work... get clean-cut, leak-proof 
threads with a minimum of time and effort... 
tool up right with TOLEDO! 

For 2%” to 4” pipe—use the tool that saves time and 
cuts costs for thousands of better mechanics—Toledo No. 
2 and No. 2BR Geared Adjustable Threaders! These are 
the lightest weight tools of this capacity—only 57 Ib. as you 
put it on the pipe. Outstanding for easy operation... prac- 
tical features... and rugged dependability. Produces per- 
fect tapered threads using the famous Toledo receding die 
principle. The 2BR has three broad faced chuck jaws... 
easy to center! Both models can be operated with a Toledo 
Power Drive for greatly increased production (4” threads 
in less than 2 minutes). Write for new catalog. The Toledo- 
Pipe Threading Machine Co., Toledo, Ohio. New York 
Office: 165 Broadway, Room 1310. 


RELY ON THE LEADER 


@T DO 


FOR/PRECISION PIPE TOOLS 
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MAKE SAVINGS WITH 


CRESCENT 


ENDURITE Type RH 
CABLES FOR FEEDERS 


Gives Greater Current Carrying 
Capacity per Dollar of Installed Cos?) 


@®@ 








250,000 CM 
Requires 214" Conduit. Maximum per- Requires 2’ Conduit. Maximum per- 
missible operating temperature 60°C. missible operating temperature 75°C. 


The superior heat resistant characteristics of CRESCENT ENDURITE INSULA- 
TION with its higher permissible operating temperature and therefore greater current 
carrying capacity, permit the use of a smaller size of conductor, and in most cases 
—" size of conduit at less than would be required for Type R Wire for the same 
oad. 

For light loads requiring small sized conductors, Voltage Drop is the determin- 
ing factor in choice of wire size. Usually in sizes No. 6 AWG and heavier for power 
circuits or No. 1 AWG and heavier for lighting circuits, CRESCENT ENDURITE Type 
RH Wire & Cable gives the lowest installed cost-per-ampere of useful circuit capacity. 


*In accordance with 1947 National Electrical Code 


CRESCENT 


WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 
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Samples from each lot are tested for dielectric strength and are re- Hot oil test. Varnished cambric is subjected to a severe heating M 
quired to withstand 1000 volts per mil at room temperature, test—hot petroleum at 150°C. for a period of 15 minutes. After ce 
cooling the varnished coating must not be softer nor more tacky tl 
than before immersion. c 














wd 


Precisely controlled ovens éubject varnished cambric to aging The cambric tape is critically examined for gauge, thread count 
tests far in excess of normal requirements, and tearing strength. Tensile strength lengthwise must not be less 
than 3000 psi. 
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@ How to get the most power from the smallest 

cable is a problem continually being faced by electrical 
engineers. The improved varnished cambric wires and cables 
offer a happy solution in many cases. 

The varnished cambric used by American Steel & Wire Company is be- 
ing recommended for operating temperatures up to 85°C. (185°F.). In 
this respect it is notably superior to rubber . . . permits greater current 
carrying capacity. It also has higher dielectric strength which results in 
cables of smaller outside diameter. In multiple conductor cables, part of 
the insulation may be applied in the form of a belt, thus reducing outside 
diameter still further. These features permit varnished cambric cables to 
carry substantially more power for their size than rubber insulated cables. 


Maximum power, minimum size, lower 
costs and ease of installation—these are r . : 3 . 
: he fact that oil and grease do not damage varnished cambric insulation 


the chief advantages of U-S-S Ameri- 
can Varnished Cambric Cables. makes it widely used for motor and generator leads, transformers, reg- 
ulators and oil circuit breakers. It is particularly desirable for heavy 
power lines in power plants, factories and mills. 
With the protection of a lead sheath, (Type PS Strand Shielding used 
over 2KV) varnished cambric can be used where continuous exposure to 
moisture is expected. Combined with asbestos insulation, it can be used 











for extremely hot locations. 
For complete information on the many types of U-S-S American Var- 
nished Cambric Cables, write for our technical booklet. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


, 


American Varnished Cambric Wire and Cable 


U N + & @ $ T&F & @ > ¥ & § 4h 
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Especially Designed for the NEW 8-foot, 75-w, T-12 Slimline Lamps! 


More Light at No Extra Cost 
--, as much as 10% MORE! 


Two Lamps do the Work of Four! 
Instant Start! No Starters Needed! 
Lower Operating and Maintenance Cost! 


Modern streamlined lighting of factor- 
ies and shops may now be obtained 
with these new individual Benjamin 
“Magna-Flo 75” Lighting Units or with 
the continuous lines of light of the new 
Benjamin “Lite-Line 75” System. These 
units use most efficiently the big, new 
Slimline 75-w fluorescent lamps—8 feet 
long, 1% inches in diameter—which 
have a greater light output than any 
other fluorescent lamp. 


Higher Efficiency 
With Benjamin “Magna-Flo 75” it is 
Serygen to obtain from 7 % to 10% more 
ight on the working surface than is 
secured from the same wattage by other 


comparable systems. The lamps them- 
selves give 10% or more lumens per 
watt.Two sockets take the place of four 
in this longer unit. 


Lower Operating Cost 
“Magna-Flo 75” operates with extra 
economy because there are fewer lamps 
to maintain—fewer lamps to replace. 
There is extra economy, too, in instant 
starting because no starters are needed 
and ied maintenance problems are 
eliminated. The single-pin base con- 
struction of the new Slimline Lamps 
saves time in installation and replace- 
ment. New “Twin-Turret” heavy-duty 
lampholders are especially designed to 
lock these single-pin lamps securely in 
place and prevent their dropping out. 


Extra Strength and Safety 
“Magna-Flo 75” has the extra strength 


required for the most satisfactory oper- 


ation of these big, long lamps. There is 
extra strength in the one-piece, heavy- 
duty channels, in the sturdy channel 
coupling and in the high quality por- 
celain enamel steel reflectors. 


Benjamin “Life-Time” 
Porcelain Enamel Reflectors 


Benjamin Porcelain Enamel Steel 
Reflectors are standard equipment with 
“Magna-Flo 75”. Porcelain Enamel is 
the ideal reflecting surface for the new 
Slimline Lamps. It has a high reflec- 
tion factor (82%) and its diffusing char- 
acteristics help to improve the quality 
of the lighting and minimize glare. 


Porcelain Enamel cuts maintenance 
costs, too, as it will not discolor or 
deteriorate under adverse atmospheric 
and operating conditions. Furthermore, 
its original high reflectivity is easily 
maintained by soap-and-water cleaning. 


For additional data send for Bulletin No. Ad 5612. Write: 
BENJAMIN ELECTRIC MFG. CO., DEPT. H, DES PLAINES, ILLINOIS 


ESUZUInE 
Magnatt 015 
P 6rd FLUORESCENT LIGHTING UNITS ; 


Distributed Exclusively Through Electrical Wholesalers 








lower your Service Costs 
ere POWERS” 


REDUCE RETURN 
TRIPS... ORGANIZE Stittle- 
YOUR SERVICE 


MEN’S TIME WITH - ALL PURPOSE SERVICE BODY 












A ueicass Souvee- Shee on wheeled 


Lost time on service calls. eats up profits! That’s why the “‘Service- 
Master”? is a real money-saver. Completely compartmentized, it 
enables you to “take the shop to the job’’. There’s a place for all 
tools, parts and supplies. Even the best servicemen are impressed 
with their increased output when using the ‘‘Service-Master’’! It is 
a an electrically-welded, all-steel body that’s completely assembled at 
La the factory—not shipped out in a number of pieces. It’s so sturdy 

you can remount it time and again on new chassis. All that’s required 

is removing six body bolts—it’s that simple! Thus you can amortize 

the efficient ‘‘Service-Master” over many years—and really get your 
|4 money out of it. Start cutting down your service costs now... 


MAIL THE COUPON BELOW TODAY— 
for SERVICE-MASTER literature applying to your business 


McCABE-POWERS AUTO BODY CO. 
5900 NORTH BROADWAY . ST. LOUIS 15, MO. 


Please send me literature and further information about the 
POWERS ‘“‘Service-Master”’ All Purpose Service Body. 


















\epoee 7. * 
(PPrPr) = 














1 Weathertight co pice ir doors provide complete 
: protection for tools and materials. 


2 Built-in trays, adjustable shelves and parts bins. 

3 Fully enclosed wheel housings provide added pro- 
tection and rigidity. 

4 Easily transferred from one chassis to another. 
Simply attached by six body bolts. 






“—< 


™ 
o 


Company 





TAKE THE FIRST: STEP TOWARD 
LOWERING SERVICE COSTS — 


Individual 





Street Address . 





MAIL THIS COUPON NOW! 


City State 
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TORQUE 






PERCENT 








PERCENT VOLTAGE DROP 


36 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1949 




















ee EE, ee) TOR ES Ee ee eee oO eT 


Apply the SURE CURE 


for Lagging Motors ! 


Motors start slow? Act sluggish? 

When motors fail to live up to their 
rating, chances are the real trouble is 
undervoltage, the inevitable result of 
growing or changing loads that tax exist- 
ing circuits. Correct this quickly, eco- 
nomically. 

APPLY THE SURE CURE: Bring high- 


‘voltage power close to load centers with 


Westinghouse Dry-Type Transformers. 
Overextended or overloaded lines cause 
voltage to drop. A /oss of only 12% of rated 
voltage reduces starting torque 23%, in- 
creases motor heating by almost 25%. Light- 
ing, heating and other electrical apparatus 
lose proportionately. But taking high-volt- 
age power close to secondary loads reduces 
voltage drop and minimizes power losses. 
Because Westinghouse Dry-Type Trans- 
formers are smaller and lighter, they can 


be installed easily. There is no need for 
fireproof vaults— mount them overhead, on 
shelves, posts, or platforms. Welded sheet 
steel cases completely enclose the trans- 
former for safety and a trim appearance. 

You can be sure of effective correction 
of overloaded circuits with Westinghouse 
Dry-Type Transformers. For complete 
information, write for booklet B-4009. 
Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. 
J-70533 


NOW AVAILABLE WITH BUILT-IN CIRCUIT BREAKER 


New types AJRB and 
AVRB give you a 
transformer and cir- 
cuit breaker in a 
single, compact pack- 
age. The need for 
separate protective 
devices is eliminated. 
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it PAYS 
to have De-Lays ! 


Use Economy “De-Lay” Renewable Cartridge Fuses and Economy Renewal Links, and big loads 
like this will not be “hanging in the air” because of unnecessary “blows” in the circuits. 


“De-Lays’ that speed production 


For Delays that pay, use Economy “De-Lay” Renewable 
Cartridge Fuses and Renewal Links. They are designed to 
prevent unnecessary “blows” in the 135% and 200% range 
where most overloads occur. 


Your Electrical Wholesaler can supply you with ECONOMY 
“De-Lay” Renewable Cartridge Fuses and Renewal Links. 


Modern ECONOMY 
“De-Lay” Fuses 


Send for Latest Catalog 


3340 


ECONOMY “DE-LAY™ 


ECONOMY FUSE & MFG. CO. RENEWABLE CARTRIDGE FUSES and RENEWAL LINKS 
2717 GREENVIEW AVE. CHICAGO 14, ILL. 
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for airport lighting & control circuits 


oMarine - RoPrene - 


TYPE A STYLE RR 


Stranded 3 Conductor RoMarine- 
RoPrene cable. 3000 Volt Rating. 
* (Type A Style RR) 


TYPE B STYLE ROR 







Solid Single Conductor RoMarine- 
RoPrene cable. 5000 Volt Rating. 
(Type A Style RR) 










ERCE 
DEPARTMENT OF por ener 10N 
ERONAUTICS apM! 
civil Al ~ ASHINGTON 23 






Stranded Single Conductor RoZone*- 
April 15> 1949 


RoPrene cable. 3000 Volt Rating. 
(Type B Style ROR) 






Rome cable corporation 
Rome, New York 











oduct Engineer 





Cc. Graham, 





Mr. Re 





attention? 































COMMERCE 
RTMENT OF TION 
Sn AuTICS ADMINISTRA 
civil A WASHINGTON 28 


Stranded Single Conductor RoMarine- 
RoPrene cable. 600 Volt Rating. 


(Type A Style RR) 
June 8, 1949 





When you bid on airport lighting and 
corporation control circuit jobs, make sure your quo- 
chief Product —— 1-826 
, Graham, 

ee 5B savemttont Ure Be «type "BY Cable, POF specification 
uits. oval © 

subject + APPF 

Gentlemen 


it 
that we approve ne 
req 


tation specifies RoMarine-RoPrene or 
3 
et date 
4 thi amined the test 
with your TeqSr' ."oetice has ¢ 
In accordance pment , 


RoZone*-RoPrene cables. Why? Because 
the 
- this examination 
airport Lighting aa or aswel 
n owing items of equipment are 


ble 
Type wet Ozone Resistant Cal ce 
conduc 
ined; ough 10, jnclusive 
ze 


these Rome cables are approved by the 
Civil Aeronautics Administration under 
Specification L-824. This means they 
have passed rigorous tests with flying 
colors and are acceptable for all CAA 
sponsored airport contracts. Further, 
they are the best you can offer for any job. 
Here is something else to bear in mind. 


Even if you bid on an airport job that is 


poZone-RePrenc » TPO es 
3000 Volt Rating» nasi 
ag toe g, inclus 
nozone-RoPeene: "a Sizes 4 through 8» — i 
000 Volt ings jae wes 
) +" sand bs oie specification 
FA ware aes oe ere Cables for 
+s require tor Underground Elec £ 
4fic 
a nn a in the civil aeronautics Ming 
Sree oe formal 
tee cnt of Aor? pg of erated either so cemaone 
pee ae 2 ag hf od nm from supsequen qerminatiom 
Equipnert." This orice or bY onion Na 5 oe 
this b 
notice from A 


of Approv 
of the ae °. 4eation chang’ 


vi s specif the 
of appre iia outlined in thi conforms with 
1. The requireme pme 


not CAA sponsored now, it may be later. 
- ; 
rhe rossirengspaem® 2° Longe a Therefore, be smart and specify these 
tion. 7 
nnn sate by your compel —e. sls Rome CAA approved cables on every 
2. Changes with the SP 1 is appre 5 . es ° 
nies an obtaining this — airport wiring job. 
‘~ gnterest * TRADEMARK REGISTERED 
Your company very troly YOFS? 


ctor 
venice of Airport 


ROME CABLE (Ix 
Croperaton ay 
It Costs Less to Buy the Best... 


m 
| ROME - NEW YORK 
Buy Rome Cable 


From Bar to Finished Wire 
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pt. bad 


G. E'S NEW ALL-PURPOSE’ 
INSULATING VARNISH Behe 2yf 






Mr. J. Lindborg * eee 


From all parts of the country, enthusiastic reports are pour- 
ing in from users of G. E’s new general-purpose varnish G-E 


/ 
9574. A on i 
Here’s a typical statement from J. Lindborg, owner and » @ ®@ wan tgasiee 


operator of AAA Electric Motor Service, Atlanta, Ga. te “4 
“Our experience has been that this varnish is as good as = ~~ 





G.E. claims. It gives a good coat on every type of wire, bakes 
easily and dries to a tough coating that stands up perfectly 


in service. Also, this varnish works excellently with all types 
of coated wire and does not damage the insulation. We like | M 
the thinner, petroleum spirits, since it is cheap and can be S ) 


purchased locally. 

“During the two years we have been using this varnish we 
have had no complaints from any of our customers concern- 
ing our work.” e 


IF YOU HAVEN'T YET TRIED G-E 9574, get in touch with * ywue 
your local G-E Distributor, or write for our new bulletin to Wo y, 

Section 22-11, Chemical Department, General Electric 

Company, Pittsfield, Massachusetts. 


*G-E 9574 gives excellent results on all types 
of coils except extra-high-speed armatures. 
It is one of G. E.’s complete line of electrical 
insulating materials. 


You cian pail your confedonce tn 
GENERAL ELECTRIC 


CD49-M6 
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TRIED AND PROVEN* 


.. by actual installations in 


. ; 












No. 1038 x 

ight 40 watt; 
No. 104! id ’ 
a lant Mounting. 








louver apertures, 1’ x 12’, are molded 
ing, non-warping, durable polystyrene, 
ding a cut-off of 45° crosswise and 30° lengthwise. 
@ Louver is held in a metal, basket-like, hinged frame that 
permits exceptionally low cost maintenance. Readily 
removable for quick, easy cleaning. Crescent shaped 
side panels are available in ribbed plastic or metal. 


@ All models are used for Individual or Continuous row 









( \lso available with bottom panels of ribbed installation without the addition of extra parts. 
diffusing glass—*‘Sky-Ray” * Technical information and photographs of installations available on request, 
Models No. 1026, No. 1036 and No. 1046. “s 


ELECTRO MANUFACTURING CORPORATION 
2000 West Fulton Street . Chicago 12, Illinois 


Sold by leading electrical wholesalers everywhere 
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Mushroom Head 
Base Mounting 


Latch Down 
Plain Button 


Maintained Contact 
Base Mounting 


Plain Button 
One Hole Mounting 


Plain Button 
Base Mounting 





Flush 
Mounting 


Oil 
Tight 


General 
Purpose 





The Cutler-Hammer line of heavy duty pushbuttons 
offers the widest selection, by far, of operators, ele- 
ments, stations and circuit combinations. This line has 
the unique distinction of being designed and engineered 
from the very start for such broad coverage of needs 

. through the development of a fundamentally cor- 
rect contact mechanism capable of being incorporated 
into diversified types of elements, 
an equally modern and extensive TLE 
line of operators... and a maximum 
number of circuit combinations. 

As a result, users have gained 
such advantages as: complete inter- 
changeability. uniformity of design 


ELECTRICAL 








Mushroom Wead 
One Hole Mounting 





EVERY TYPE OF STATION 





EVERY TYPE OF CIRCUIT COMBINATION. ..32 1M ALL 


~~ 
—— OV FO) Ma ee) ie fe) 





CONSTRUCTION AND MAINTENANCE ... 


OF HEAVY DUTY 
PUSHBUTTONS 





Oil-Tight 
One Hole Mounting 


Indicating Light Latch Safe 
One Hole Mounting Base Mounting 


Maintained Contact 
One Hole Mounting 


Rotary Selector 
2 of 3 Position 





Water and Oil immersed, Hazardous Class | and Ii 


Dus! Tight 


and performance, exceptionally long life, frequently the (th 
elimination of any need for additional relays, inter- H 
locks and the like, ease of installation through visible 
contacts which facilitate circuit identification and i | 
terminals which are unusually large and accessible, and | 
attractive appearance. All basic elements have success- 
fully undergone Underwriters’ tests. Here is a line at- i 
tractive to machine designers, ma- iif 

‘am @ANieidteare chine buyers and maintenance men i 
alike. CUTLER-HAMMER, Inc., a 


5 Meet 1306 St. Paul Avenue, Milwaukee 1, | 
memmi Wisconsin. Associate: Canadian ! 
Cutler-Hammer, Ltd., Toronto, tf 

Ontario. i 
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IT’S BRAND NEW and TERRIFIC! 








TOMIC’S ia 
OX or FIXTURE HANGER 


FOR CONCRETE WORK 
















The Answer To The Industry’s 
Two Toughesf Problems! 


(FOR SECURING BOXES—FOR HANGING FIXTURES) 
Check The Amazing Features! 























NO MORE LOST BOXES BOX WILL NOT SHIFT 
The above drawing ke! p : 
shows the applica- —no more chiseling when concrete is being 
tion of the New —no more patchwork. poured. 
TOMIC Box Hanger. 
Ss J BOX REMAINS CLEAN MAKES CONDUIT PLUGGING 
S 
CAT. MO. AZ at all times. Threads in boxes UNNECESSARY 
~ 
SF protected. —a distinct saving. 
OUTMODES PREVIOUS METHODS ALL BUT CENTERING CLAMP 
Extra Centering —superior in every way. RECLAIMABLE 
Clamps (Cat. No. 
91) available at —hangers can be used 
nominal cost. again and again. 








2 














we 
= , 
e 8 
oe . te 

. . ° 
° = 
a . , 7. 
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@ Makes Fixture Hanging Safe and Sure 





s 

-* e- 

¢ gm 0: 
’ 


* oF 





\ 


@ Ample Thread Allowance For All Conditions This drawing shows the 
application of the New 
@ Simplifies Modern Fixture Hanging TOMIC Fixture Hanger. 


\ 
\ 


@ Provides Fixture Mounting Studs Outside of Outlet Boxes 





tA 


\ ) 
Available Through Better Jobbers Everywhere—Write Tomic for Sample 


TOMIC SALES « ENGINEERING CO. 


DEPPVPHPUVP VDDD VDDD DE 


4864 Woodward Ave. . Detroit 1, Michigan 
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The Standard 
Transformer 








‘te Standard Transformer Company, Warren, Ohio, uses only high 
grade insulating materials in the transformers they build because 
they know how much these materials contribute to their performance 
—their long life, dependability, and surge proof qualities. 





Natvar 400, approved for continuous operating temperatures of 
103°C., gives lasting insulation and protection because of its uni- 


formly superior resistance both to high temperatures and to oil. 


Natvar 400 and other Natvar flexible electrical insulations are avail- 


able for immediate delivery, either from your wholesaler’s stocks 


or from our own. 
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PROVEN 


Only Blo-Fan has the nine-posi- 


is TI 


For 25 years Pryne & Company 
has been satisfying home owners by 
manufacturing superior ventilating fans 
designed particularly for home use. 
Today Blo-Fan has wider and more en- 
thusiastic acceptance than any other 
make. Electrical contractors like it be- 
cause, as one typical electrician ex- 
pressed it: “Blo-Fan is easy to install, 
my customers like it, and it never gives 
me any trouble.” Building is booming— 
opportunities for extra profit are plen- 
tiful if you will merely mention Blo-Fan 
ceiling ventilators to your customers. 






tion control switch which permits oper- 
ation at the exact speed required by the 
degree of air pollution. Only Blo-Fan 
has the patented blade which combines 









the volume of a fan with the power of a 








blower. And, don’t forget, Blo-Fan pio- 
neered installation in the ceiling, where 






a fan belongs to whisk away steam, 
grease and odors as they rise, before 
they can spread. 













*Trade Mark Reg. 





WManufactunrers of Pry- Lites, recessed lighting fixtures 


Factories: Pomona, California; Newark, New Jersey 






Warehouses: Los Angeles, San Francisco, Chicago 






Stocked by more than 500 wholesalers in over 350 cities 





i ° Pr 
CALIFORNIA 
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WHAT -2o anes? 


That's about it when Electric Feedrail, the modern, totally 


enclosed, electrical distribution system is used. 


One vertical cable connected to an overhead trolley, through 
an Ever-Lok trouble-proof connector—no wires to trip over, 
snag or tangle, no exposed circuits—and you can move the 


equipment along the line without disconnecting. 


Feedrail is also ideal for cranes and hoists, moving test lines. 
and lighting. In fact, anywhere electrical equipment moves. 
You can save wiring costs, maintenance time, speed up your 


plant, and make it electrically safe at the same time. 


See what others are doing with Electric Feedrail. The new 
32 page catalog, No. 20, with more than 100 illustrations 
and layouts and diagrams, and complete specification data, 


is yours for the asking. Write for yours now. 








FEEDRAIL CORPORATION | 








ELECTAIC Subsidi FR ll & Stoll C | 
upsiaiary O USSEli © Oli ompany, inc. 
FEEDRAIL 925 BARCLAY STREET «© NEW YORK 7, N.Y. 


Ml eddly e aE 


me | 


A? 
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Clark Type’’D” Heavy Duty Push Buttons are sturdily 
built to provide outstanding service in heavy duty 
operations. These Push Button elements and stations 
are available in a great variety of arrangements, 
contact requiremenis, and enclosures, and also 
include Pilot Light and Selector Switches which are 
interchangeable with the Push Button elements. 





The following table shows mounting arrangements available 





HEAVY DUTY STATIONS AND ELEMENTS 


MOUNTING 
ARRANGEMENT 


D Surface 








ENCLOSURE 


Standard 
Open 
Pull-box available 


t 
fl 
| TYPE APPARATUS 





Assembled Stations 
Elements Only 
Assembled Stations 
Elements Only 


Surface 
Flush Plate 
Steel Panel 
Slate Panel 


Type D—Heavy Duty Push 
Buttons. Above—for Class 1, 
Group D, Hazardous loca- 
tions; Below— 


Open 


Elements Only Open 


Dust-tight and 
water-tight 
enclosure. 


Surface 


Surface 


Assembled Stations 


Assembled Stations 


Dust-tight and Water-tight 


Class I, Group D 
Hazardous Locations 


Standard 
Cast 


Open 


Assembled Stations 
Mill Button 


Pendant 
Surface or Semi-flush 


D 
D 
D 
D 
D 
D 
D 
D 
DO 


Steel Panel Elements Only 











(Oil Tight) 











Type D, Form RN “Rough: 
neck” Push-button for 
heavy duty service. 
Below, Form RNG with 
guard ring. 


Modifications for surface mounted assembled stations include Mushroom Heads, Hold down rings 
with lock clip. Snap latch for jogging arrangements, maintained contact elements, and additional 
contacts on push button elements. 


Also available are several types of Standard Duty Buttons for use on ordinary starter applications 
no larger than NEMA Size 4, 150 ampere size. 


Available through your CLARK distributor. 


tHE CLARK CONTROLLER co. 


10, OHIO 


«. 


é 
RYTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 
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B.H. Miller, Toys 
Chicago, Illinois 









Module A 
Four 14-watt T-12 
15” type F lamps 


_— 
€ so 





Bet 
Se eee 
” sgatt32 :. 
a2 nage 
bi : 


ae . 3 5 


Module B 
One 32-watt 12’ Circline 
lamp, and one Par Spot 
or Floodlamp 





Steiner Electrical Supply Co 
Chicago, Illinois 





the most significant 


} in 20 years! 


never before possible! custom-designed lighting 
installations at mass-production prices! 


MODULE lighting is here...a truly revolutionary idea that heralds a 
dynamic new era in commercial lighting. Four low-cost ‘building blocks 

of light’’ easily fit together mechanically and electrically...end to side, 

end to center, end to end, or side to side. Now, you can economically fulfill 
specialized needs with-an infinite variety of harmonious, functional lighting 
patterns that fit all architectural requirements. MODULE is truly supérior 
lighting—providing an abundance of glare-free illumination with 
exceptionally low surface brightness. Ingeniously engineered 

plastic louvers and side panels provide. scientifically 

correct shielding and eliminate unsightly dark spots 

Write today for FREE 20-page MODULE booklet which fully explains 

and illustrates the unlimited possibilities of this modern lighting miracle. 





Module C 


Four 40-watt T-12 Four 75-watt 1-12 425 


48” type F lamps milliamp Slimline lamps 


& MITCHELL MANUFACTURING CO. 
~ 2525 Clybourn Avenue, Chicago 14; Minots ° 
43 & + Please send full details on MITCHELL ‘MODUL 
Firm. Name = 


Reo, tS. PAT OFFICE 


Attention: 





a 
ie: 


| s ‘ 
| 
. 
LOUDEST BECAUSE: 
| 0 t 
HARDER HITTING. Tests prove — 
new Adaptabel plunger strikes — 
gong shell with greater force. 
QUICKER RETURN. New Adap- © 
tabel plunger rebounds from 
shell faster . . . far less interfer- 
ence with sound waves. 
| * 


MATCHED FREQUENCY. The 
frequency of plunger strokes is 


Independent, certified tests” ined prey gong et 
prove ADAPTABELS up to 


420% LOUDER than any 
bells...at any price! 


20 NO} SEMOVE GONG {BOSE LocNINS | 
SCREW AT HDTTOM PULL GATIOM OF BEE 
RWAT SHON WELL 1T GF amd BEER ANEERG 


1O4pT Aw 


<P 


LONGER LIFE! EASY TO INSTALL! 
DIE-CAST HOUSING! 
FITS ALL MOUNTINGS! 


NO MECHANICAL CLATTER! 
Your Distributor has these Adaptabels 


DAPTABE 


Edwards Company, Inc., Norwalk, Conn. In Canada: Edwards of Canada, Ltd. 
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CORROSION - PROOF 


KILLARK ALUMALLOY FIXTURES AND FIT- 
TINGS are made of a high grade aluminum 
alloy that combines strength far above your 
needs with corrosion resistance to assure 


years of trouble-free service. 


Y 
ELECTRIC 


MANUFACTURING COMPANY 


Offices and Warehouses: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, 
Los Angeles, Philadelphia, Pittsburgh, San Francisco, Seattle, Syracuse. 
Offices: Baltimore, Cincinnati, Cleveland, Kansas City, Minneapolis, New York. 


















COMPLETE ALL-PURPOSE LINE 


Conduit Bodies . . . Flush 


Couplings and Connectors 


Service Fittings .. . 
Switch Fittings .. . 

. Light Fixtures . . . Explosion- Proof Fittings 
. Grounding Devices . . . Service Station 


Lights . . . Vapor-Tight Light Fixtures. 


Write for illustrated bulletin and information 
on the complete Killark line. 


Vandeventer & Easton Aves; 
SAINT LOUIS 13, MO. 























BULLETIN 


FOR LigHT, pp 

BUILT 10 ney de AND ConTRo, 
e 200 KVA air cooled am SPECIFICATioy, 
transformer with terminal 
chambers. 





















e Type MGT, 600 KVA 
load center transformer 

with high voltage terminal 
chamber and low voltage 
throat for connection to 

ee 






e@ Your copy of the new Standard Dry Type Transformer Bulletin 
is waiting for you. 

On its 16 colorful pages, you'll find a wealth of material on the design, 
construction, installation and operational advantages of Standard Dry 
Type Transformers. 

Actual photographs of the units plus numerous dimensional drawings 
and tables make the story complete . . . a must for your files. Write 
for it today. 


e Load center transformer 
with high voltage gang 
operated oil fused cutouts. 





TRADE MARK @ <4 


e Type MC, compound 
filled transformer, sizes 















through .750 KVA ar- THE STANDARD TRANSFORMER COMPANY 
ranged for pipe or wall WARREN. OHIO 

mounting . .. (with termi-  - 

nal chamber). Representatives in Principal Cities 


TRANSFORMERS FOR EVERY APPLICAT! 








instrument transformers (for use Dry type (up to 1000 KVA and 
on circuits up to 72,000 volts, inc.) | max. voltage ratings of 4800) 
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New free booklet tells how to 
uncover hidden profits! 










































NE of your most promising new sources a 

of profits these days is lighting mainte- 
nance! And General Electric has a new free 
booklet to help you cash in! Lighting Mainte- i |] 
nance is a rapidly growing field because most a 
prospects aren’t prepared to maintain today’s 
modern lighting equipment. Many are learn- 
ing that dirty lamps and fixtures rob them of 
light they’re paying for. They’ll welcome a 
good maintenance service. And every store, 
office and factory is a prospect. 


YOU PROFIT TWO WAYS 


A lighting maintenance service is a money- 
making addition to your other electrical 
work. It brings in a steady income, and can 
grow into big business. In addition, regular 
service calls make you the firm customers 
think of first for other electrical work. 
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To help you get a good start in this fast-grow- 
ing business, G-E lighting men have written 
a complete lighting maintenance manual. Its 
20 pages are packed with helpful information 
on how to set up cleaning schedules, make 
repairs, estimate costs and handle many other 
important details. If you want all the profits 
that lighting maintenance can bring you, this i 
booklet is a must. Send in the coupon today i | 


THIS BOOKLET COVERS ALL and get your free copy while the supply lasts. 
THESE PHASES OF LIGHTING MAINTENANCE! 
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How to get started Personnel and their Disposal of Inop 
remuneration ative lamps 






What your mainte- " 
nance customer Operating schedules Replacement starters 
wants Emergency calls Inspections {ue Pca ewe hie, t 

How to sell your The cleaning crew Contract considera- 


— Group replacement tions Use this emblem. It’s the sign of 
lighting maintenance expert. 
laventory of lamps Estimating costs il iatt ° 
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Individual lamp i} 
replacement i 





FREE BOOKLET! LAMP DEPT., GENERAL ELECTRIC 
CO., NELA PARK, CLEVELAND 12, OHIO, DIV. 166-EC11 


Please send me your free booklet, ‘An Operating 
Manual for Lighting Maintenance Companies”’. 











NAME a 





You can put your confidence in— 


GENERAL @ ELECTRIC 
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Why Buy 
A’ Conduit 
when 

3 Conduit 
will do? 


INSTALLED COSTS ARE LOWER 




















with high-rated ROCKBESTOS A.V.C.° and a 430 Ampere Load* 


@ you buy 25% smaller conduit 
@ you use 38% smaller cable 
@ you use smaller fittings and lugs 


@ you have lower labor costs because smaller, lighter cable 
and conduit are quicker and easier to handle. 


To save money specify permanently-insulated Rockbestos A.V.C. 
Write for the booklet “The Story of An Insulation.” 


*Comparison made with Type RH based on Chapter X, National Electrical Code, 40°C-104°F Ambient 


ROCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 
NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH ST. LOUIS 





LOS ANGELES OAKLAND, CAL 
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ERTIFIED BALLASTS 


® Do customers complain that fluorescent tubes in your fixtures 
seem to burn out too soon? Perhaps the trouble lies in the ballast that operates them. 


One of the advantages of CERTIFIED BALLASTS is that they assure Fu// Lamp Life. 
Leading fluorescent tube manufacturers recognize that CERTIFIED BALLASTS in a fixture 
are evidence that full rated tube life should result. 


Other worthwhile advantages of CERTIFIED BALLASTS include: Rated Light 
Output and Long Dependable Performance. , 


CERTIFIED BALLASTS are made to exacting specifications, then tested and certified by 
Electrical Testing Laboratories, Inc., an impartial authority, to assure best 


























a7 ¢ operation of tubes and ballasts. 
Your fixtures sell more readily—give greater 
a A....:,-; aaron 
| f é' 
|e) -FATIFIED BALLAST MANUFACTURERS 
dd = ; Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, OHIO 
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If you now have Wagner brakes, your 
system can be quickly modernized with 
our complete conversion kits. You can 
change your old solenoid-controlled HM 
brake to the compact, hydraulic type; 
you can convert a type H brake to an 
HM; and you can easily add the remote 
control bleeder to any Wagner system. 


Bulletin 1U-40 gives full infor- 
mation on Wagner Industrial 
Brakes—vwrite for copy. 





149-3 


Equip with WAGWER H 





a. /; 


ydraulic Crane-Bridge 


Brakes for SVE SGKE STOPS 


Only Wagner crane-bridge Brakes give you all these features: 


@ A Size and Type for Every 
Application... 

Wagner hydraulic crane-bridge brakes 
are built, with or without parking 
attachment, in four sizes that are 
capable of handling any application— 
from light industrial cranes to the 
largest steel mill ladle crane. 


@ Remote Control Bleeder... 

Keeps lines: full of fluid, even when 
brake is installed at a considerable 
height above the control cylinder. Main- 
tains peak braking efficiency, and makes 
bleeding the system an easy, “one-man” 
job. 


® Self-Centering Device... 
Prevents brake shoe drag by assuring 
equal clearance of both brake shoes, 


@ Other Advantages Include... 
Power failure braking . . . one-point 
shoe adjustment . . . 200% emergency 
torque ... grease fittings for lubrication 

. » non-scoring, easily replaceable 
molded lining blocks. 
If your cranes are not equipped with 
Wagner brakes, one of our field engi- 
neers will gladly show you how simple 
it is to install a modern hydraulic 
system. 


Wagner Electric Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 


BRIDGE BRAKES +» POWER AND DISTRIBUTION TRANSFORMERS * MOTORS 


ELECTRICAL EQUIPMENT*®AND AUTOMOTIVE BRAKE PRODUCTS 





s 
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Westinghouse 


WHY CROPE 7 
... dust flip the switch 





Contractors and homeowners alike prefer 
Westinghouse Quicklag Load Centers... and for 
good reasons. Homeowners like the convenience 
of no fuses to replace .. . nothing to buy. There’s 
no more groping in the basement. Quicklags may 
be installed anywhere that’s convenient. When the 
lights go out, a “flip of the switch” restores service 
—it’s as simple as that. 

Contractors like them because they may be 
tailored to fit any circuit requirements .. . on the 
job. It’s easy to pick the correct breakers from a 
minimum supply of basic components ... and snap 
them into position. 

And, what’s more, Quicklags offer sure protec- 







tion for circuit wiring. Their combined thermal 
magnetic action assures positive Circuit protection 
against dangerous overloads or short circuits. 

Get complete information today. Call your nearest 
Westinghouse Sales Office, or write for Bulletin 
B-3881. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Penna. J-30006 


QUICKLAG 
LOAD CENTERS 
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WITH PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT 


Maintain your creative freedom with Pittsburgh Permaflector Lighting 
Equipment . . . the line made in modules of related units 
that may be combined to form the design patterns, illuminating 
effects and foot-candle levels required to do an outstanding job. ‘‘Standard’”’ 
Pittsburgh Permaflector Fluorescent and Incandescent Units 
give ‘‘the light you want where you want it”’ efficiently and economically. 














“A PERMAFLECTOR PORTRAIT” 
NETBOY’S - Evanston, Hf, 
S. H. Morris & Associates - Architects , 


jee 
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eetie gttetH 



















a Pirrsbu réh = 
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Permaflector ~ 
FOR MORE KNOW-HOW ON 
"CUSTOM LIGHTING” WITH 
STANDARD EQUIPMENT 









Write for Catalogs 48 and 46 


cn tts ao PirtspurcH Rertector Company 


foRehkemmme) ololtl mms -S a] 0) | -l aLITd oll ae} a 


Permaflector Lighting Equipment 404 OLIVER BUILDING + PITTSBURGH 22, PENNSYLVANIA 


MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 












| Permaflector Lighting Engineers in All Principal Cities 





PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERY WHERE 


What “GLAZON” is: 


“Glazon” is a tougher, more flexible, longer-lasting braid that combines the 
desirable properties of an inorganic substance derived from glass with those 
of special saturants to achieve a new high in safety and durability under the 
most adverse conditions. This new protective covering gives: 


LONGER LIFE. Conductors and insulation are doubly protected by a stronger, tougher, 
more impervious and more durable covering than-heretofore possible. 


SMALLER DIAMETER. Braid, although stronger, is considerably thinner. - Strands lie 
flatter, clasp insulation tighter, absorb less saturant—reducing diameter. 


GREATER FLEXIBILITY. Less bulk and greater elasticity of the braid increase flexibility. 


SMOOTHER SURFACE. Uniformity of fiber and tighter lays eliminate the uneven surface 
common to many braided coverings. 


GREATER RESISTANCE to the destructive elements of man and nature: water, heat, oil, 
acid, corrosive fumes, fungus, rodents, sunlight, freezing, rotting. 


IMPROVED FISHABILITY. “‘Glazon” covered wire can be snaked through longer con- 


dvits, around sharper bends, easier, quicker, than any other type. 


If It’s “GLAZON” It’s Made by TRIANGLE . .. 
If It’s Made by TRIANGLE It MUST Be Right! 


For full information, contact your nearest Triangle distributor or representative, or write 


i Y i ‘ A 4 h 


\ 1908 Jersey Avenue ¢ New Brunswick, N. J. 


SYSTENs » BUILDING WIRE © BARE WIRE © ARMORED CABLE © "GLAZON" TRIEX NON- 
ite ersrsig® METALLIC SHEATHED CABLE © SERVICE ENTRANCE, SERVICE DROP, VARNISHED 

y CAMBRIC BRAIDED OR LEADED, TRIOPRENE TRENCH, POWER AND PARKWAY CABLES 
IT MUST BE RIGHT -  pigip conbuit © ELECTRIC METALLIC THIN WALL CONDUIT © FLEXIBLE STEEL CONDUIT 
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Electrician inserts tap-off device into “Plug-In” Duct without disrupt 
ing production of other machinery on line. BullDog manufactures 
Vacu-Break Safety Switches * SafToFuse Panelboards * Superba 
and Rocker Type Lighting Panels © Switchboards * Circuit Master 
Breakers * “'Lo-X" Feeder BUStribution Duct * “Plug-In BUStribu- 
tion Duct * Universal Trol-E-Duct for flexible lighting * Industrial 
Trol-E-Duct for portable tools, cranes, hoists. 


i 


BullDog Field Engineers welcome the opportunity to sit in with 
you during the early planning stages of a building project. Their 
knowledge of electrical distribution layout can mean savings in 
installation costs, as well as efficiency and reliability in actual 
operation. Why not take advantage of this service? 
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yw the high cost of power shutdowns keep 
you from making desirable machine layout 
changes in your plant? 


There’s no need to sacrifice either progress 
or profits. A BullDog “Plug-In” BUStribution 
system will give you power flexibility which 
can meet any possible plant change. 


Plug in for power 


With BullDog “Plug-In” BUStribution Duct, 
you can change machinery layout without costly 
overall power shutdowns. To move a machine, 
simply unplug its connection from the duct... 
move to the new location . .. and re-plug in 
the nearest “plug-in” outlet. 


All other machinery on the line keeps pro- 


ducing during the change. No production stop- 
page is necessary, since there is no production 
line power outage. “Plug-In” Duct furnishes 
live power to all other machinery. 


Complete flexibility 


BullDog “Plug-In” Duct’s flexibility goes even 
further. If plans necessitate a complete change 
in plant layout, the duct is 100% salvable. The 
entire system can be dismantled and set up to 
the new requirements, without scrapping a 
single part! Prefabrication makes even a com- 
plete overhaul like this simple. 

Ask your local BullDog Field Engineer about 
“Plug-In” BUStribution. He will be glad to 
answer your questions. Let him show you an 
installation nearby. 


BULLDOG ELECTRIC PRODUCTS COMPANY 
DETROIT 32, MICHIGAN—FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 
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BULLDOG 
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One type of bus plug, showing “fingers” which grip bus bars in 
“Plug-In” Duct. Many types of BullDog bus plugs are available to 
answer your specific needs. Capacity: 30 Amps. to 600 Amps., 
600 Volts or less, 2, 3 and 4 Poles. 


Close up of "Plug-In" Duct, showing silvered-copper bus bars encased 
in steel sheathing. Crescent-shaped opening makes it impossible to 
plug in incorrectly. Capacity: 200 Amps. to 1000 Amps., 600 Volts 
or less, 2, 3 and 4 Poles. 
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Wherever @ large number 
of branch circuits for lights, 


nces and business 


applia 
be switched 


machines must 


Ss THAT REALLY COUNT: 


nit gives 2-way 
holds harmless 


HERE ARE FEATURE 


Thermal- A Sey snetic— Multi-breaker u 
i Thermal element 


circuit protection 
momentary overloads but trips om continuous overcur- 
‘nsulation is overheated. Magnetic 


localize damage- 


our circuit Multi- 


Simple to Add or Chang 
Vv breaker units have “Plug-in” feature- Any combination 
of 15, 20, 30, 40, oF 50 ampere circuits available “off- 
the-shelf.’’ Dummy units can be inserted to anticipate 
ments. 


rents be 


element tri “shorts” to 


ps quickly on 
e Circvits—F 


breaker units can be swung OF 


Easy to Wire—Multi- 
lifted out to attach wires. Approved connector eliminates 


“Jooping: 
Smaller Size —Compact Multi-breaker unit permits more 
circuits and larger wiring gutters without increase in 
overall panel size. Better utilization of wall and column 
space. 

formation on the 


n gives complete in 
6060 Rivard St., 


NMO Bulleti 
Square D Company, 


illustrated 
new Panelboards. Address 


Detroit 11, Michigan. 


DETRO p 
S.A. MEXICO CITY, D.F. 


SQUARE D COMPANY CANADA LTD. TORONTO * SQUARE D de MEXICO. 
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NOVEMBER .... at a Glance 


Outstanding 
Construction 


Big electrical jobs representing an 
expression of modern methods and 
amplification techniques are always 
a source of useful job information for 
all electrical construction men. It is 
with an eye toward useful methods 
that we bring you articles on out- 
standing electrical construction proj- 
ects in all parts of the country. Our 
lead story this month is about the 
new John Hancock Mutual Life Insur- 
ance Building in Boston, Massachu- 
setts. It is a 26-story office building 
with many features of electrical 
safety, facilities to insure continuity of 
service, and with many unique fea- 
tures of electrical design. Hixon Elec- 
tric Company were the electrical con- 
tractors. Engineer Harold E. Proctor 
helped to bring us the inside story on 
one of the newest and biggest office 
building jobs in the country. It begins 
on page 67. ’ 


Sales Tools 


When lighting jobs are designed to 
achieve certain standards and illumi- 
nation values, they are likely to 
achieve excellent lighting effects. It is 
only one more step to add in the 
lighting considerations a definite aim 
of aiding sales effort. A good exam- 
ple of such modern illumination de- 
sign is expressed in the all-glass auto 
sales and service center lighting job 
designed by electrical contractors 
Davis and Jaenig. Pictures and de- 
tailed story in this project are pre- 


MILLIONS OF DOLLARS 
000 


sented by Hugh Scott in “Salon Light- 
ing,” beginning on page 80. 


Live Rewiring 


Any kind of a rewiring job involves 
more complex installation problems 
than those in new structures. Add to 
this the necessity for maintaining full 
commercial traffic and we have a 
major problem in job planning and 
organization. In revamping the ex- 
tensive distribution system of the huge 
Abraham & Straus department store 
in Brooklyn, Lord Electric had to re- 
locate a live switchboard, reroute a 
dual feeder network system and in- 
stall new lighting with a minimum of 
interruption. John A. Fraser, Construc- 
tion Superintendent, tells how in “Re- 
wiring A Live Store”, beginning on 
page 78. 


Time Switches 


A new series of articles in the In- 
dustrial Electrification department be- 
gins this month. We believe it will 
prove to be one of the most interest- 
ing and useful projects in recent 
years. It concerns the application of 
automatic time switches to industrial 
enterprises. Automatic time switches 
play an important part in increasing 
industrial productivity and reducing 
operating costs of both industrial and 
commercial enterprises. The first arti- 
cle in the series will outline the 
mechanics of time switch operation 
and the types of units now available. 
These articles are written for us by 
George E. Sangster, Sales Research 


MILLIONS OF DOLLARS 


Engineer of Sangamo Electric Com- 
pany, of long experience with every 
phase of time switch manufacture 
and application. “Automatic Time 
Switches for Industry” begins on page 
129. 


Plugging D-C Motors 


Although “plugging” or current re- 
versal is a common method of con- 
trolled breaking for alternating cur- 
rent motors, its application on d-c re- 
quires special methods of controlling 
the armature current on rapid rever- 
sal. The practical method is described 
by Ben H. Carlisle in “Plugging D-C 
Motors”, beginning on page 76. 


Lower Costs 


Our continuing series on ways to 
lower costs will be found on page 77 
in this issue. We have been literally 
swamped with good and useful ma- 
terial for this project in recent weeks 
and we wish to express our appre- 
ciation here for much fine cooperation 
from all parts of the industry. With 
such help we are sure that this series 
will be most constructive. 


Radiant Heating 


This month's article on Electric 
Radiant Heating, page 84, discusses 
the balancing of wattage require- 
ments in individual rooms. Heating 
losses for typical areas are calculated 
and the wise requirements applied. 
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WHEN Dural! goes in... worry comes out...of amy barn or farm 
building. Anaconda Durall Cable...a name to remember ... is the 
new, Underwriters approved, completely reliable barn wire. 


Durall is a non-metallic-sheathed wire with a rubber-like insulation 
of Neoprene and a heavy protective jacket of the same tough, flame- 
resistant material ... with no fibrous coverings to rot or fray. 


Durall is strong electrically and physically. Both insulation and 
jacket are highly resistant to moisture, mold, rot and animal wastes. 
Durall will not support flame, is proof against most acids, alkalis and 
oils. This is a truly fungus-resistant cable. 

The Underwriters’ Laboratories, Inc. have approved DURALL as a 
“‘Non-metallic-sheathed cable having adequate fungus-resistant, and 
other necessary properties for use in cow barns and other locations 
where it would be subjected to conditions of heat, cold, moisture, 
corrosive fumes and fungus.” Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. ~~ 


DURALL 2" 
“— DUNRALE wire 
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FREE SCAFFOLDS 


ON A BUSWAY INSTALLATION job we noticed a generous 
use of demountable metal scaffolds. Mechanics worked from strong platforms with 
a surrounding hand rail. It looked good. It also looked expensive. 


INQUIRIES ABOUT COST brought a surprising answer from 
the contractor. He said they cost nothing. He figured that his reduced compensation 
costs under improved job accident experience was paying more than enough to 
cover the best scaffolding and ladders he could buy. 


EFFICIENT SCAFFOLDING is an important aid to job han- 
dling. Most contractors realize the direct relationship between good equipment and 
cost control. The potential savings through improved accident experience, however, 
is an aspect too rarely considered and yet one which may be of even greater 


importance. 


SUMS PAID OUT for compensation insurance on electrical work 
are relatively large. The manual rates are based upon the experience of the industry. 
The individual contractors rate is usually determined on a scale which considers 
his own accident experience. More heed to job safety and the application of safety 
engineering principles pay off not only in the protection of the highly skilled hands 
we need in this craft, but in dollars and cents on the balance sheet. 


IN THE SHARP COMPETITION of these times, the pinch of 
an excessive accident experience can be critically expensive in the loss of services 
of key personnel at crucial periods and jobs lost to lower bidders. The expense is 
the more burdensome because much of it can be avoided by safety education, safety 
programs and safety engineering. 


MOST INSURANCE CARRIERS are equipped and anxious to 
lend aid and assistance toward reducing job accidents. They have experience and 
tested methods on call. They admit, however, that the most difficult task of all is to 
enlist the active efforts of management and supervisory personnel toward reducing 
accidents and to maintain these efforts through the thousand and one other 
responsibilities that demand attention. 


THE HUMAN ASPECT of safety engineering is a long term 
job that needs unceasing emphasis. The prospects of better job conditions through 
better equipment, however, is immediately available. It begins with tools and ladders 
and scaffolds. Applied with an active concern for safety principles, they can return 


their cost many times over. 
Ww HA. 4 : Peet 
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TO PLEASE YOUR CUSTOMERS! 


Motors by G. E. 


Whether your customers need 5-hp motors or 1/100-hp motors, 
Graybar can provide the best one for each job. We distribute 
G-E motors, of which there are more in use than any other 
kind. That's because—AC or DC, general- or special-purpose 
—they deliver the desired power smoothly and steadily. G-E 
“Tri-Clad” motors have extra protection against physical 
damage, electrical breakdown, and operating wear. 


Magic Controls 


Yes, they work almost like magic! There are proper G-E con- 
trols, distributed by Graybar, for making any motor obey 
your customer's bidding. Even the smallest hand starter has 
a toggle that flips to mid-position, automatically shutting off 
the motor in case of overload. Magnetic starters, for remote 
or automatic control, are available in a range of types. 
Electronic “wizards” such as the Amplidyne can be supplied 
for special needs. 


POWER SPECIALISTS 


Graybar Power Apparatus Specialists will gladly help you 
select and apply the most suitable motors and controls for 
specific tasks. The nearest Specialist can help you, too, in 
planning the best use of transformers, switchgear, circuit 
breakers, capacitors, and other equipment for intra-plant 
power distribution. 

You can get prompt delivery of motors, controls, and many 
other items from stocks at a nearby Graybar warehouse. 


FREE=—16-Page Booklet on Controls 
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GRAYBAR ELECTRIC COMPANY, INC. 
420 Lexington Ave. 
New York 17, N. Y. 


Please send me a copy of "Simplified Guide to the Selection 
and Application of Commonly Used Types of A-C Motor 
Controls.” 
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... Of Boston 


New 26-story office building features 
electrical safety, continuity of service, 
high intensity modern lighting and air 
conditioning. All secondary energy is 
distributed at 208/120 volts, protected 
by structure grounding. With con- 
nected load of nine watts per square 
foot, unique electrical design, construc- 
tion and installation methods were fol- 
lowed in this outstanding project. 


By Harold E. Proctor 


Chief Electrical Engineer 
Hixon Electrical Company 
Boston, Mass. 


street level and containing over fifteen million cubic 
feet, is an addition to the home office building of the 
John Hancock Mutual Life Insurance Company. 

Electrical energy is used in this building to operate 18 
passenger elevators at speeds of 800 feet per minute, two- 
electric stairways between first and eighth floors, an air con- 
ditioning system with 30 million cubic feet of air change 
per hour, an all-electric kitchen for a 1000-seat cafeteria 
and for all light and power 


B setts newest skyscraper, rising 495 feet above 


John Hancock Mutual Life Insurance Company’s new home 
office, tallest building in Boston, is topped by combined FM 
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radio and television mast. 















energy at 13,800 volts primary and meter secondary at ih 


208/120 volts, 3-phase, 4-wire. Under these conditions 
the local electrical utility company would own and maintain 
all high voltage equipment. 

The entire electrical installation required approximately 
70 miles (23 carloads) of conduit, 2000 miles of wire, 19,000 
outlet boxes, 74 miles of Q-floor header ducts, with .2500 
standpipes for desk service, 335 feet of switchboards, 340 


875 interior telephones, 375 





requirements. Total connected 
load is 8700 kw., with 1500 
kw. for elevators, 1600 kw. 
for air conditioning, and 5600 
kw. for miscellaneous light 
and power applications. 

Owners made one stipula- 
tion regarding the electrical 
System, requesting that ‘“no- 
where within the building 
shall the voltage, applied to 
any motor or piece of elec- 
trical equipment, exceed 250 
volts”. This was made as a 
safety measure to insure 
danger of shock to their own 
maintenance men and em- 
ployees. 

In order to meet this stipu- 
lation, it was decided to take 


point. 





This is the ninth of a continuing 
series of articles covering outstanding 
electrical construction projects. 
details of the electrical work in this 
large office building is a mine of useful 
design data, construction, installation 
and job management methods, applic- 
able to many other projects, large and 


In this article, Harold E. Proctor has 
presented the practical job highlights 
from the electrical contractor's view- 
A review of the details given 
here will reveal many practical trends 
in modern electrical construction and 
provide a wealth of new, practical ideas. 

W. T. STUART, Editor 


motors, 1000 cabinets of all types (450 for light and power), | 
| 


public address wall speakers, 
20,000 fluorescent troffers 
and 6500 feet of cold cathode 
cove lighting. 

Various ingenious design 
features were incorporated 
in the distribution system, 
grounding, wiring plans, in- 
stallation methods, equipment 
controls and other system 
applications. Many problems 
in job supervision mate- 
rials handling and storage, 
and requirements for stand- 
ard and special tools were en- 
countered and _ successfully 
handled. Some of the more 
important features and their 
solutions, are described on the 


In the 
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SCHEMATIC DIAGRAM of main power supply. Six 13,800 v. primary feeders supply twelve 750 kva. transformers in three 
banks, two at basement, one on 15th floor. Transformers suppl y 208/120 v., 3-phase 4-wire energy to four main switchboards 
interconnected with tie feeders, which in turn supply secondary switchboards throughout building. 


Main Power Supply 


Energy is supplied at 208/120 volts, 3-phase, 4-wire, 60 
cycles by twelve 750 kva. network type transformers located 
at the building. Primary service to transformers is 13,800 
volts, 3-phase, 3-wire delta. Transformers are installed in 
three banks of four each, and supply energy to four high 
capacity main switchboards, three in sub-basement and 
one on 15th floor. One transformer at each bank is used 
as a spare. Metering is on secondary side of transformers, 
ahead of the high capacity switchboards. 

Six 13,800 volt primary feeders serve the entire building. 
Three of these supply energy from one utility substation, 
and three from a second substation. The twelve transfor- 
mers are each supplied by separate primary feeders taken 
from the six substation feeders. 

Two banks of four transformers each were installed at 
basement level under the sidewalks in separate vaults, one 
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on one side of the building, and the other on the opposite 
side. Feeders serving these transformers consist of three 
single conductor No. 1/0 paper and lead 15 kv. cables in- 
stalled into each separate vault, where they are spliced to the 
single conductor leads on the transformer primaries. 

The third bank of transformers is located on the 15th 
floor. Two of these transformers are fed from one sub- 
station, and the other two from a second. Primary feeders 
to these vaults each consist of a three-conductor No. 1 var- 
nished cambric, lead covered, steel armored, 15 kv. cable. 
These are installed in separate conduits embedded in a 
concrete envelope in one continuous run from the 15th floor 
to the two street locations. 

Transformers on the 15th floor were hoisted up the 
elevator shafts, before installation of elevator equipment, 
and skidded across the specially-constructed (for this pur- 
pose) steel reinforced floor into place. A 125-hp. motor 
attached to a regular hoisting equipment was used. Switch- 
boards for 15th floor were hoisted up in the same way. 
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TWELVE 750-KVA. TRANSFORMERS, housed at building, supply 8700 kw. connected load. (upper !.). Tie feeders run in con- 
duit are protected by current limiters at both ends (upper r.). Junction box (lower 1.) for 500,000 CM tie feeders. Special 3-ring 


clamps (lower r.) support primary feeders at 15th floor. 


Primary feeder cables to 15th floor were pulled into the 
continuous run conduits from the street end, from cable 
reels placed on the 15th floor, taking advantage of the 
cable weight to ease pulling-in. Two six-ton trucks, 
hooked in tandem, were used for pulling. A special 3-ring 
clamp supports each three-conductor cable at the 15th 
floor. The three flat rings, supported by the end of the 
conduit, were bolted together after the lead covered cable 
was threaded through the three rings and the steel armor 
passed through the first ring, out around the middle ring, 
and back through the third ring. 

Separate secondary feeders from each transformer feed 
the high capacity switchboards. These feeders from the 
street vaults consist of three 5-inch conduits, each con- 
taining 7—500,000 CM AVA cables—6 cables per phase, 
3 cables per neutral. Hollow square copper busbars were 
used between transformers on the 15th floor and HC-3 
switchboard, as the length of run was relatively short, about 
30 feet. 


Voltage Drop Design 


| Drop not 
to exceed 


2 volts 


Distribution System 
Section 


Main Switchboard to 
Secondary Switchboard 


Secondary Switchboard to 
Distribution Cabinet 


Distribution Cabinet to 
Sub-Cabinet 


Sub-Cabinet to Fixtures 


Total voltage drop not to exceed 6 volts 
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(At 15th Floor) 


POWER FLOW LINES show energy distribution from utility pri- 
mary feeders to local branch circuit sub-distribution cabinets. 
Total connected load is split into six load centers, each served 
by a separate secondary switchboard. Four in sub-basement 
feed main distribution cabinets to 7th floor through wire shafts 
Nos. 1 to 4, and two on 15th floor feed main distribution cab- 
énets from 8th floor up, through wire shafts Nos. 5 and 6. 
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Outstanding Electrical Construction... 
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Distribution 


Energy is distributed from the twelve transformers 
through four main (high capacity) switchboards, which 
supply secondary switchboards throughout the building. 
Secondary switchboards supply main distribution cabinets 
installed in wire closets on each floor at each vertical wire 
shaft. Main distribution cabinets, in turn, supply sub- 
distribution cabinets located at various points on each 
floor, from which branch circuits are run to outlets at 
point of equipment installation. 

Three of the four main switchboards are fed directly 
from transformers. The fourth, HC-4, is fed by feeder 
ties only from HC-1 and HC-2. Provision was made for 
future installation of secondary feeders direct from trans- 
formers to HC-4, should additional service for any reason 
be required. 

Each pair of transformers is connected to a common bus 
on a main switchboard through secondary feeders. This 
bus is connected to the studs of a 4000 amp. main secondary 
air circuit breaker, 100,000 amp. interrupting capacity, set 
to trip at 4000 amps. All six main secondary breakers are 
equipped with shunt trip and inverse time overload, and 
are electrically operated. These trips are operable by push 
button control from a remote central location, as a safety 
precaution in case of fire. 

A secondary tie feeder network connects all four main 
switchboards. Except for HC-4, where no transformers 
are installed, any one of the main switchboards can be 
supplied from two different sources as well as from its own 
transformers. This system provides maximum flexibility 
and continuity of service, affords a saving in transformer 
capacity, tends to equalize the load on all transformers, 
affords a maximum uniformity and regulation of voltage 
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SUB-DISTRIBUTION CABINETS for light- 
ing, low tension and telephone service are 
strategically located on each floor. 


with low system losses, and allows both light and power 
loads to be fed from the same busses. 

This secondary tie feeder system consists of feeders 
made up of groups of multiple cables installed in conduit. 

Tie feeders between main switchboards HC-1 and HC-3, 
and between HC-2 and HC-3, consists of six 500,000 CM 
AVA cables per phase. Tie feeders between HC-1 and 
HC-4, and between HC-2 and HC-4 consists of ten 
500,000 CM AVA cables per phase. Capacity of these 
feeders was based on the possible loss of two transformers 
(1500 kva.) at any one of the three transformer-supplied 
main switchboards. (With one or two exceptions, 500,000 
CM AVA cable was used for all main and tie feeders 
throughout the job). 

All cables in these multiple tie feeders are equipped 
with current limiters at both ends; also by 4000 amp. air 
circuit breakers having 100,000 amp. interrupting capacity 
at both ends. These breakers are set to trip at the capacity 
of the feeders; 3000 amps. for the six 500,000 CM cables, 
and 4000 amps. for the ten 500,000 CM cables. 

Energy distribution from the four main switchboards 
is through secondary distribution switchboards of the free 
standing, totally enclosed, dead front air circuit breaker 
type, with main busses of flat copper bars at 208/120 volt, 
3-phase, 4-wire solid neutral. Four of these, installed in 
sub-basement and served by main switchboards HC-1, 
HC-2 and HC-4, also in sub-basement, supply four ap- 
proximately equal areas from sub-basement to seventh floor 
inclusive. Two, installed on 15th floor and fed by HC-3, 
supply two approximately equal areas from the eighth to 
27th floors inclusive. Several additional secondary switch- 
boards, scattered throughout the building, supply power 
to elevators, electric kitchen, recreation and assembly halls, 
air conditioning, and fire and house pumps. 

All secondary distribution switchboards are supplied by 
feeders consisting of multiple 500,000 CM AVA cables in 
conduit. These are protected by current limiters at both 
ends and by circuit breakers on the main switchboard from 








SECONDARY DISTRIBUTION SWITCHBOARDS are free standing, totally enclosed, 
dead front air circuit breaker type with flat copper bar main busses. Ail outgoing 
feeder circuit breakers are 25,000 amp. interrupting capacity. 





MAIN DISTRIBUTION CABINETS are in wire closets and fed by 
conduits run vertically in wire shafts. They: include service for 
lighting, telephone low tension and power. 


which they originate of 100,000 amp. interrupting capacity 
and between said feeders and main busses on the secondary 
switchboards by circuit breakers of 75,000 amp, interrupt- 
ing capacity, providing cascading of circuit breakers 
throughout the system. 

The distribution system is designed for a maximum volt- 
age drop not to exceed six volts between main switchboards 
and point of application. The lighting system was designed 
for a maintained illumination level of 45 footcandles on 
the working plane for all office areas. Recently conducted 
tests at various points in the building show that these 
requirements have been fully met. 
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Outstanding Electrical Construction... 









BRANCH CIRCUITS, fed through grid wiring system, provide service for 20,000 fluorescent troffers, 6500 feet of cove light- 


ing, special lighting; fed through underfloor duct system provide service for 2500 standpipes for desks and machines, and 
875 interior telephones. Grid wiring system outlets for lighting units (photo r.) are easily accessible. 
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GRID WIRING SYSTEM consists of outlet boxes spaced on 10-foot centers in all directions, tied together at quarter points with 
%4-inoh conduits and suspended 12 inches above finished ceiling. Circuit wiring is installed in grid system. Feeds to fixtures with 
type AF wire in greenfield are taken from nearest outlets. 
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with bare stranded copper cable of building steel structure to 125-foot long steel piles under the building. Left photo shows cable 
connection to steel column and right photo shows switchboard grounded to steel beam. 


Branch Circuits, Grounding 


Branch circuits are fed out from sub-distribution. cabinets 
located at frequent intervals over floor area, nine on each 
lower floor, six on all floors above the seventh. Circuit 
panelboards of special design were used in these cabinets, 
consisting of combinations of breakers and contactors (de- 
tails in sketch below), assembled in groups of four, each 
such group feeding one 3-phase 4-wire branch circuit. 
Three breakers (single pole, 15-30 amp. “quick-lag” type, 
with thermal magnetic trip) were used in the three phase 
wires, the fourth in the contactor coil circuit controlled 
either locally or remotely. Each group of three breakers 
feed 3-pole contactors which in turn feed the outlets. 
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SUB-DISTRIBUTION CABINETS are of special design, combin- 
ing 15 amp. (or 30 amp.) breakers and contactors in groups of 
four to feed one 3-phase 4-wire branch circuit. 
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Sub-distribution cabinets are fed from main distribution 
cabinets of the convertible circuit breaker type with thermal 
magnetic trip, 15,000 amp. interrupting capacity. 

A grid conduit and outlet box system, hung 12 inches 
above the finished furred ceiling and supported by monel 
wire, is used for the lighting system wiring. Outlets are 
installed on 10-foot centers in grid layout, and connected 
at quarter points with }-inch conduit. 

Circuit runouts to the first outlet of a group in this grid 
system are made with a 4conductor No. 12 type T color 
coded cable in #-inch and 1-inch conduits. From this first 
outlet, wiring is done with single No. 12 type T wires color 
coded. The three phases of a 4-wire circuit are made avail- 
able at every outlet, which allows staggering of fixtures on 
alternate phases to reduce stroboscopic effect. Feeds to 
fixtures from outlets are by type AF wire in greenfield, 
each fixture being fed separately. 

Lighting fixtures are installed flush in the removable tile 
ceilings and supported by the ceiling construction. Thus 
they can be relocated easily as required for office layout 
changes. Use of the grid system of wiring provides a com- 
plete wiring system independent of the lighting fixtures to 
give added flexibility to the lighting system. 

Grounding is provided two ways. At 40 column foot- 
ings supporting a 10-foot thick concrete slab (each footing 
containing 12 to 18 “H” section 125-foot long steel piles) 
a length of 1,000,000 CM bare stranded copper cable was 
interlaced around and brazed to the steel piles, then one 
end attached to the steel building columns above the con- 
crete slab (details top of page). Building steel work was 
also bonded to water, sprinkler and steam mains outside 
meters. Switchboards are grounded to building steel work, 
conduits are bonded to cabinets and motor frames, starters, 
equipment housing, etc., are grounded by jumpers to con- 
duits feeding the equipment, thus providing common 
grounding throughout. 























































Outstanding Electrical Construction... 
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UNDERFLOOR DUCT system consists of steel raceways, 6-in. on centers, to which is spot- 
welded a system of header ducts, run in groups of three for lighting, telephone and low tension 
service. System is fed by sub-distribution cabinets (photo r.) installed in walls. 








PUBLIC ADDRESS and voice reinforcement system, serving 
375 speakers, is centrally controlled from master console on 
15th floor adjacent to main telephone switchboard. 


Special Features 


A floor of hollow steel beams, spaced six inches apart, 
provide electrical raceways for an underfloor duct system. 
Access to these raceways, or cells, is provided through a 
system of header ducts installed on top of and spot-welded 
to the cell structure. Header ducts, usually installed at 
right angles to the cells are connected to them at five-foot 
intervals through junction boxes. Access from finished 
floor is through a cover installed flush with floor. Typical 
layout is shown at top of page. 

Headers are installed in groups of three to provide three 
separate services: 120 volt circuits, telephone, and general 
signal wiring. Any one of the three services is available 
on 18-inch centers over the entire floor area with this 
system. 

All three services are supplied to the underfloor duct 
system from sub-distribution cabinets located at intervals 
in the wall partitions, and fed from the main distribution 
cabinets. 

Ells (photo top r.) connect cabinets at ends of header 
ducts, and conduit ells connect cabinets at end of cell runs, 
through cell-conduit couplings. 

Code rulings required that all cell ends be closed, which 
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CONTROL SWITCHBOARD in central recording room located 
in sub-basement is key to operation of electrical system through- 
out the entire building. 


was done by tack welding a metal enclosure in each cell. 
Tack welding was also used in lieu of sheet metal screws 
for all cover plates, couplings, etc. In addition, sealing 
compound was used at each end closure, cover plate, 
coupling, or other types of joints. 

Two special machines (photos opposite page), designed 
and built by the electrical contractor, were used for 
breaking through the finished floor and inserting standpipes 
in header ducts. One machine, used to cut through the 
floor, (#-in. concrete over 3-in. thick vermiculite), re- 
duced cutting time per hole to about 23 seconds, from as 
much as 30 minutes per hole with other standard tools and 
methods. The other machine was used for cutting the hole 
in the, header ducts and cells, doing the job in 30 seconds 
for which other methods required 20 to 25 minutes per hole. 

Two panels of a 40-foot long U-shaped control board, 
key to the operation of the entire building systems from 
one location, provide supervision of all electrical service. 

These two panels (photo above) contain a system of 
pilot lights with “on” and “off” switches, for indicating 
the operation of certain key service motors. Lamp annuncia- 
tion with audible signal and reset features to indicate 
“open” or “closed” position of main circuit breakers and 
secondary tie feeder circuit breakers. Switches and pilot 
lights for control of the Civil Aeronautics Authority bea- 
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SPECIAL MACHINE designed and built by contractor was used 
for cutting through floor (concrete and vermiculite) to under- 
floor duct system. Time for each hole—23 seconds. 


con on top of the mast, obstruction marker lights on the 
building exterior, ceiling projector spotlights at base of 
tower, exterior building floodlights, colored lights in tower 
used for broadcasting weather conditions, and several other 
similar special circuits. 

A complete public address and voice reinforcement system 
is installed, with speakers located throughout the entire new 
and old buildings. The system is so designed that in event 
either of the two assembly halls are sublet as separate con- 
cessions, each hall can operate its own system separately 
and independent of each other or of the general building 
system. These systems permit public address amplification, 
paging, reception of both AM and FM radio programs} 
and other similar broadcast and reproduction facilities. 

Master control console is installed on 15th floor, adjacent 
to main telephone switchboard for central control of entire 
system by one person. From this master control unit two 
75-pair No. 18 twisted shielded cables are installed in con- 
duits to one of the wire shafts, thence to junction cabinets 
at each floor for the full height of the building. Conduits 
are run out from these cabinets to supply speakers located 
at various points on each floor. Full flexibility is thus 
obtained so that any speaker can be cut in on any one of the 
125 zones controlled from the console desk. 

A cable schedule was made up to give complete informa- 
tion on each length of cable used, including reel numbers. 
Cable, all color coded, was then purchased with all wires 
of one pull wound parallel on one reel. All larger size 
cables were purchased cut to dimensions, and wound on 
numbered reels to facilitate handling of reels at job. 

All electrical construction work, such as underfloor duct, 
etc. was transit leveled on the entire job. 

Material storage was handled by purchasing all material 
scheduled for arrival at job as required, plus storing small 
items in a store room at the job. Material shortages 
resulted in late arrival of many shipments, relieving the 
storage problem and also delaying the progress schedule 
which was set up for all work on the job. 

All shipments of conduit, wire, cabinets, switchboards, 
lighting fixtures, etc. were identified by shippers so that 
material could be taken to the floor where it was to be 
used upon arrival at the job, and stored there until it 
could be installed. 





SPECIAL TOOL for cutting holes in header duct and cell 
structure was also designed and built by contractor. Cutting 
time per hole reduced from 20 minutes to 30 seconds. 


COMPANIES AND PERSONALITIES 


OWHE kein bie ee John Hancock Mutual Life Insurance 
Co. 
Paul F. Clark, President 
Boston, Mass. 


Architects ........... Cram & Ferguson 
Boston, Mass. 


Engineers .......... .~ Hixon Electric Company 
Boston, Mass. 


General Contractors. ... Turner Construction Company 
Boston, Mass., and New York City 


Electrical Contractors... Hixon Electric Company 
Boston, Mass. 


MATERIAL SUPPLIES 


Conduit ............. Spang-Chalfant 
WIG 6 dee cc cwc eds General Cable Company 
Switches, receptacles, 

re Bryant Electric Company 
Panelboards and 

SG scot cess Westinghouse Electric Cofp. 
Switchboards ......... Westinghouse Electric Corp. 
Auditorium Dimmer 

Switchboards ....... Trumbull Electric Mfg. Co. 
“Q" Underfloor Duct... General Electric Company 
PS xwetw eeewes . Telechron, by Electric Time Co. 
Paging System ....... RCA, by Nat. Sound and TV. Co. 
Intercommunicating 

Telephones ........ Automatic Electric Company 
Outlet Boxes ......... Steel City Electric Company 
Lighting Fixtures ...... Sylvania Electric Products, Inc. 
Special Lighting Metallic Arts Company 

er see Fullerton Manufacturing Co. 

Century Lighting, Inc. 

eee Burndy Company 
Conduit Fittings ...... Crouse-Hinds Company 
SS a Allen-Bradley Company 
Fire Alarm .......... American District Telegraph Co. 
Signal Equipment ..... Auth Electric Company 
Wholesalers ......... G. E. Supply Corp., Graybar, 


Westinghouse, Geo. H. Wahn 
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Plugging D-C Motors 


A method of controlling arma- 


ture current on rapid reversal. 


By Ben H. Carlisle 
Clark Controller Co. 


HERE are, in general, two meth- 
ods for reversing the rotation of 
a d-c motor. The most common 
procedure is to disconnect the armature 
from the line and permit the motor to 
come to a complete stop, after which 


sult. This may be explained by the fol- 
lowing. 

When a motor is running, there is 
developed in the armature a voltage 
(called counter electromotive force, or 
counter e.m.f.) which tends to oppose 
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the armature is reconnected to the the applied line voltage. This counter | ~ 
line with reversed polarity and acceler- ¢.m.f. is directly proportional to the | Ayx #4 close 
ated to full speed in the opposite di- motor speed (so long as the field | armature, 
rection. The second scheme, used for strength is constant) and is only No 
applications requiring very rapid re- slightly less than the line voltage when voltage 
versal, is to disconnect the armature the motor is running at constant speed. r 
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from the line and quickly reconnect it Its effect is to limit the armature cur- ‘ 
with opposite polarity. This action is rent, Fig. 1. If the armature connec- 
commonly known as “plugging”, and tions of this motor were suddenly re- 
unless suitable precautions are taken versed, the counter e.m.f. would tend ‘¢ (e) D 
serious damage to the motor may re- (Continued from page 164) 
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Ways to Lower Costs II 





Continuing a monthly round-up of shop 


and job ideas for lower costs. 





Underside of mezzanine platform forms wireway for control cir- 
cuits. Fiber brackets are removable; screw cover encloses 


wiring. 
23. Utilizing Building Structure 


Frequently, portions of a building structure can be used 
to advantage as a wireway (subject to approval of local 
inspection authorities) for secondary and control circuits. 
Channels and beams of mezzanine control cabinet plat- 
forms form a natural wireway when suitably enclosed and 
equipped with screw covers. Under similar conditions, the 
channel formed by steel columns can be utilized in like 
manner. 





Reel on roller stand is ready for pay-out. Reel can be quickly 
rolled on stand; on jack equipment if needed. 


24. Reel Rollers for Cable Payout 


Reel rollers save time on cable pulling jobs; can be used 
for conductor pay-out for cutting circuit lengths or actual 
circuit installation; eliminate time-consuming chore of 
jacking up reels. Rollers are adjustable for various diameter 
reels. One or more roller assemblies can be used for one 
or more reels. Where practicable, cable on reels should be 
ordered cut to actual circuit length. 








25. Organized Crews 


Highly organized installation crews with clearly defined 
responsibilities and functions of individual mechanics 
eliminates confusion, duplicated effort and leads to the 
ultimate in manpower efficiency. Team specialization may 
vary with the type of installation. On housing, apartment 
and commercial building jobs, one crew may spot outlets; 
a second crew install boxes; a third crew, the conduit; a 
fourth, the circuit conductors; and so on. On industrial 
work, the division may be as follows: one crew all conduit 
work; another crew, high voltage cable feeders; a third, 
secondary feeders; a fourth, all motor connections; a fifth, 
all complex control wiring. Whatever the division of 
responsibilities, men should be chosen for their proven 
abilities in the respective work categories. 





Roomy puli box simplifies cable installation. Removable 
brackets rack cable in tiers after pull. 


26. Large Pull Boxes 


The number and size of pull boxes in a conduit run 
has a direct bearing on cable installation manhours. The 
same holds for connections to motors and other electrical 
equipment. While Section 3708 of the N. E. C. gives mini- 
mum pull box sizes, more generous dimensions are recom- 
mended for cable pulling ease. Cramped quarters add man- 
hours, impair the workmanship and efficiency of the elec- 
trician. 


27. Networks For Flexibility 


The backbone of any sustained production schedule is 
continuity of electrical service when an outage may occur 
on one of the system feeders. Best insurance against any 
production halt due to electrical faults is the simple network 
distribution system used for 25 years by power companies 
for high-density downtown city areas. The network utilizes 
multiple primary feeders to load centers with secondary 
loops between adjacent substation busses; provides complete 
service continuity; automatically segregates faults; elimi- 
nates need for manual switching; provides maximum flexi- 
bility for load changes since system modifications and exten- 
sions can be made without interrupting service. Excess 
transformer and feeder capacity is relatively small in large 
plants requiring six or more primary feeders. 
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PARTIAL RISER DIAGRAM shows construction of dead-front 
free-standing switchboard consisting of two sections, separated 
by an unpierced barrier and served by individual utility mains. 
Also indicated are the 4-section panels for general, underfloor, 


REWIRING 
A LIVE STORE 


By John A. Fraser 


Construction Superintendent 
Lord Electric Company 
10 Rockefeller Plaza, New York City 


been completed by the Lord Elec- 

tric Company for the retail mer- 
chandising firm of Abraham and 
Straus in Brooklyn, New York. It 
required “no shut-down” techniques 
on a project of great size and com- 
plexity. The huge A & S department 
store covers more than a city block, 
with connecting areas extending be- 
neath city traffic. Included in the 
buildings are such features as dual 
electrical distribution, relay control, 


A “HOT” rewiring installation has 





night and emergency purposes, with half the load connected to 
each section of the main board and dual circuits feeding each 
panel. As indicated, dual distribution is likewise utilized to 
maintain continuity of pumps, display panels, etc. 


Lord Electric, in revamping the extensive 
distribution system of the huge Abraham & 


Straus department store, relocated a_ live 


cellular flooring and underfloor wiring 
channels, modern lighting, rapid ver- 
tical and _ inclined transportation, 
merchandise conveyors and electrical 
materials handling equipment. Light- 
ing panels segregate circuits for gen- 
eral, showcase, night and emergency 
purposes, permitting unusual flexi- 
bility and economy in_ utilization. 
Comprehensive signalling and com- 
munication systems include fire alarm 
and sprinkler supervisory networks, 
executive paging, clock circuits, tele- 
graph, public address and protective 
calling facilities. Materials and elec- 
trical equipment are modern, with lib- 
eral capacities and installed in accord- 
ance with all recognized standards. 


switchboard, rerouted a dual feeder network 
system and installed new lighting with “busi- 
ness going on as usual’’, 


Yet the most interesting phase of 
this installation relates to construc- 
tion problems and installation meth- 
ods. For the new, unified installation 
replaces several existing structures 
purchased or erected during the past 
six decades as the expanding require- 
ments of the store demanded. And 
these old buildings—of different con- 
struction, with different floor eleva- 
tions, having an independent d-c gen- 
eration plant, served by numerous 
electrical utility service entrances for 
both alternating and direct current, 
with circuits interlaced extensively by 
electrical cross-connections between 
buildings—were rebuilt or replaced 
with “business going on as usual”. 
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Reminiscent of wartime production, 
“difficult” problems were common, 
and seemingly “impossible” details 
were completed with regularity. 
Progress depended largely on field de- 
cisions rather than on plans or speci- 
fications. For the original wiring dia- 
grams and plans were frequently inac- 
curate or non-existent. Conduits indi- 
cated on old plans as carrying live 
circuits frequently were found to be 
empty, while other conduits, discovered 
unexpectedly in unmarked walls or 
floor slabs, occasionally carried hot 
lines. Safety depended upon deliberate 
checking before the accuracy of any 
recorded data could be accepted, and it 
is a tribute to the supervisory and 
construction personnel that safety and 
speed were effectively combined. 


Construction Problems 


Electrical problems began with the 
pouring of footings for the new struc- 
tural columns, because plans called for 
the erection of a new column at a point 
occupied by one of the old existing 
live-front switchboards serving four of 
the original buildings. Necessity de- 
manded that the switchboard with all 
associated switchgear and metering 
equipment be disconnected, dismantled 
and removed before the new column 
could be erected. And, conversely, 
normal construction procedure recom- 
mended the erection of this column, the 
establishment of a new switchgear 
vault and the reconnection of all re- 
used feeders to the new board before 
the old board could be disconnected. 
Moreover, since continuity of elec- 
trical service was essential to uninter- 


rupted merchandising, a major shut-. 


down was taboo. 

It would have been possible to erect 
a temporary board, transfer the load 
from the old board to this temporary 
board, proceed with the normal con- 
struction of the new building and 
switchboard, and finally re-shift the 
load over to the new board. This, how- 
ever, would have required the estab- 
lishment of a new switching site, the 
construction of equipment to serve for 
only a relatively brief period, two 
load-shifting operations instead of one, 
and double handling of cables. 

To by-pass these objections, it was 
decided to first excavate for the new 
building site, pour the concrete slab 
for the second-basement finished floor, 
and immediately erect the new switch- 
board in its designated location while 
footings were still being constructed 
and structural columns erected. This 
was done, and the new 40-foot dead- 
front board was permanently set into 
position (protected from the weather 


and from falling objects by a tem- 
porary, reinforced, corrugated-steel 
shed) before structural steel had 
reached the elevation of the street. 
While in this status, new conduits were 
installed, cable to serve both new and 
reused circuits were pulled into posi- 
tion, and primary feeders were run 
from new utility vaults. 

This new 12-cubicle switchboard, 
of dead front construction and free 
standing, was arranged and bussed in 
two separate sections with an un- 
pierced steel barrier between. Each sec- 
tion is serviced by a separate utility 
main, each main consisting of thirty 
500 MCM service feeders and ten 
300 MCM neutrals. These cables, of 
600-volt capacity, varnished cambric 
and lead covered, are run partially in 
fiber duct and partially in steel con- 
duit sheathed in concrete between the 
switchboard and utility vaults. 

Service switches on the board are 
pressure-contact, 250-volt with type 
X alloy fuses and external operating 
handles, while light and power feeder 
switches are fusible, quick-break knife 
switches. Access to all fuses is through 
hinged doors, interlocked to open only 
in conjunction with the opening of 
switches. 

Distribution feeders extending from 


‘ this board to local distribution panels 


are 66 in number, feeding a total of 
956 branch circuits providing 120/208- 
volt 3-phase 4-wire 60-cycle a-c for 
general, display, show window and 
night lighting, an extensive under- 
floor system, escalators and elevators, 
appliance panels, sump and vacuum 
pumps, ventilating fans, electrical 
equipment in beauty salon, shoe re- 
pair department and barber shop, kit- 
chens and soda fountains, loading plat- 
forms, executive offices and stair wells 
throughout the premises. 

Over a single week end, with 40 
electricians working from a Friday 
night until 5:00 p.m. Sunday, 33 ma- 
jor reconnection operations were per- 
formed and the change-over was com- 
pleted so that service was available 
the following work day. Simultane- 
ously during the same week end, the 
old board was disconnected, disman- 
tled and removed, and footings were 
poured for the final column on the 
site of the old board. When this final 
column was in position, it assumed 
the burden of three levels of already- 
installed structural steel which had 
been temporarily pinned at upper ele- 
vations to permit the unencumbered 
electrical transition. 

Working to keep one jump ahead 
of the customers became a habit, for 
actual selling in the store was pro- 


gressing on the main floor before the 
steel work had been completed at the 
fifth level, and a temporary roof was 
installed on the new building in order 
to utilize maximum selling space dur- 
ing the 1948 Christmas rush. 

The same scaffolding frequently 
served more than a single trade at the 
same time, so that ceilings could be 
plastered and lighting fixtures could 
be hung in position almost simultane- 
ously. And, to permit continuous 
business on the first floor, a tempo- 
rary ceiling, complete even to an inde- 
pendent lighting system, was erected 
over a large main-floor area to allow 
the suspension of a mezzanine. 

Continuity of service is guaranteed 
by the dual construction of the main 
switchboard, for each section is served 
by a separate utility connection, and 
both lighting and power loads for all 
areas in the store are equally divided 
between these two sections. In this 
way, should one primary source of 
power be interrupted, at least half of 
the lighting and power circuits would 
remain in service. In a large merchan- 
dising establishment, where failure of 
power or light might result in panic, 
theft or major inconvenience or dan- 
ger to the shopping public, the import- 
ance of such a dual distribution sys- 
tem cannot be over emphasized. 


Sectionalized Lighting 


Lighting circuits not only are in- 
sured for continuity of service, but 
they are arranged for maximum con- 
venience of control and economy of 
operation. Sectionalized for the sepa- 
rate control of general, underfloor 
(showcase), night and emergency 
lighting, with the various circuits in 
each panel fed by separate feeders 
rising from different sections of the 
main board, local control can-be exer- 
cised to use only those circuits de- 
sired during the hours of shopping, 
after-hour maintenance or routine 
cleaning of the premises. 

In spite of the pressure under which 
construction progressed, the coopera- 
tion between trades and the coordina- 
tion between engineers, architects and 
contractors was exceptional; resulting 
in efficiency of a high order. This co- 
ordination, as well as the success of 
the completed installation, can be 
credited to the combined skills of R. I. 
Land and R. Denike, construction and 
maintenance engineers for Abraham 
and Straus; and all supervisory per- 
sonnel representing consulting engi- 
neer Edward E. Ashley; architects 
Shreve, Lamb and Harmon; general 
contractor Starrett Bros. and Eken, 
Inc., and the Lord Electric Company. 
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THREE TYPES OF LIGHTING are employed in the main showrooms: adjustable 
semi-recessed “eyeball” units around the perimeter, canopy downlights concealed 
by concentric baffles, and a continuous fluorescent horseshoe. 


SALON LIGHTING... Tool 





EXTERIOR AND PLAZA ILLUMINA- 
TION includes recessed step lights. 
glazed units in the teardrop canopy. 


for Sales 


Modern illumination plan and progressive design are combined in all-glass 


auto sales-and-service center created by Electrical Contractors A. L. Davis 


and Paul H. Jaehnig. 


in the midtown business district 
of Newark, New Jersey, a bril- 
liantly-illuminated 34-acre Dodge-Ply- 
mouth car-and-truck sales-and-service 
establishment has been completed for 
Hopping Phillips Motors, Inc. Com- 
bining a modern all-glass salon for 
displaying passenger cars with a large 
truck showroom, a huge parts depart- 
ment, repair area, restful customer 
lounge and sales offices, the structure 
is outstanding for both its progressive 
architecture and its modern lighting. 
With the main entrance to the salon 
located some 40 feet behind the normal 
sidewalk line, this single-story section 
of the building is erected upon a multi- 
ple-radius flagged terrace, attractively 
flanked by evergreens and seasonal 
plants. Lighting is provided for this 
plaza by recessed waterproof 100-watt 
step lights that illuminate the three 
approaches to the terrace; special elec- 
trical displays such as. Christmas tree 
lighting which is served through a 
1.5-kw. waterproof outlet; recessed 
circular-glazed 100-watt units in the 
ceiling of a teardrop canopy above the 
all-glass salon entrances, and a flood of 


[Ji se ia an entire city block 


spill light from the bright interior of 
the show room. Above the 12-foot 
outward-slanting clear glass walls of 
the salon, a directly illuminated cold 
cathode sign spells out the firm’s name, 
while a large silhouetted “Dodge-Plym- 
outh” sign surmounts a massive, 
light tan brick pylon on the northwest 
corner of the main structure. Since 
the single-story salon is backed by the 
2-story main building, waterproof out- 
lets are positioned behind the salon 
roof coping to serve additional building 
floodlights or extra displays. 


Multiple Lighting Sources 


In the completely glass-enclosed 
showroom for passenger cars, three 
distinct types of lighting are employed 
for accent and general illumination. 

Around the perimeter of the salon, 
semi-recessed incandescent “eyeball’’ 
lights are spaced on approximate 16- 
foot centers and, since these units per- 
mit flexible focussing up to 36 degrees 
from the vertical in all directions, light 
intensities can be directed and built up 
in any specific area for show window 
accent. These fixtures, Reflect-O- 
Lites, are mounted 14.5 feet above the 


polished terrazzo floor and contain 
150-watt PAR-38 lamps. Intensities 
due to this one source average 25 foot- 
candles at car hood levels, 3.5 feet 
above the floor. 

Featured cars are centrally posi- 
tioned at the rear of the showroom, 
canopied by a dropped ceiling cover- 
ing 950 square feet and suspended 2 
feet below the main 16-foot ceiling 
level. This dropped. ceiling masks the 
heating system and also contains 33 
Century recessed incandescent down- 
lights, in which concealed concentric 
multiple baffles trap the spill light from 
150-watt PAR-38 floodlights. With a 
position pattern measuring 4-feet 2- 
inches by 4-feet 9-inches, intensities at 
hood level, due to this source, vary 
between the close limits of 38 and 40 
footcandles. 

Between the perimeter eyeball units 
and the central dropped-ceiling, a con- 
tinuous surface-mounted fluorescent 
horseshoe provides general illumina- 
tion which, after 2 months of service, 
varied between 35.7 and 43 footcandles. 
Specially manufactured by Caldwell 
Lighting, each glass-enclosed unit 
mounts five lamps, with relamping and 
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direct and indirect signs (arrows) and 
a flood of spill light through the all- 
glass salon walls. 


By Hugh P. Scott 


maintenance facilitated by hinged bot- 
tom*panels. In all, 144 lamps are 
utilized to illuminate approximately 
2000 square feet, indicating a 0.44- 
coefficient of utilization. Since the 
five lines of fluorescent light are sepa- 
rately circuited, intensity variations 
can be regulated in accordance with the 
time of day, the intensity of outdoor 
natural light and the location of the 
displayed cars in the showroom. 

Still other lighting sources can be 
utilized, for duplex outlets are spaced 
around the salon at the base of columns 
30 that floor-based spot or floodlights 
can be positioned as required. 


Color Application 


So that the displayed cars will re- 
ceive maximum attention, lower walls 
are neutral buff and terrazzo flooring 
in neutral light grey-blue. The use of 
color in a more dramatic range is con- 
fined to upper walls and ceiling; the 
central canopy being a deep rust brown 
and the ceiling behind the fluorescent 
horseshoe being a soft yellow. These 
colors achieve a definite objective, for 
the yellow adds warmth to the colder 
tones of the fluorescent lighting, and 
the dark canopy accentuates the bril- 
liance of the highlighted cars beneath 
It. 

Directly behind the passenger car 
salon, and separated from it by a 
shallow curtain wall, the truck show- 
room is generally illuminated by series 
(Continued on page 162) 
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NATURAL DAYLIGHT is augmented to increase illumination on displayed cars. 
Downlights in dropped ceiling, specially-designed 5-lamp fluorescent installation, 
adjustable perimeter “eyeball” units and teardrop entrance canopy are combined. 









































SURFACE MOUNTED UNITS, consisting of three eggcrate-louvered fluorescent 
fixtures mounted end-to-end on the ceiling of the truck showroom, produce 24 foot- 
candles at car hood levels with a 0.44 coefficient of utilization. 








LOUVERED CANOPY above counters in Parts Department conceals parallel rows 
of standard fluorescent lamps, while special display frames, mounted on corrugated 
Transite panels, are top-lighted by bullet lights. 
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FIG. 1. Six-contact sockets are recommended at both the 
front and rear of the room with connecting wires running in 
permanently-installed thin-wall conduit. 


ment is becoming increasingly im- 

portant and popular in the instruc- 
tion and recreational programs pre- 
sented in our schools, colleges, public 
auditoriums, churches, hospitals and 
homes. To provide for the growing 
trend, the use of audio-visual equip- 
ment can and should be anticipated 
whenever new construction is involved, 
for it is economically apparent that 
the investment connected with this ini- 
tial forethought will be considerably 
less than that involved for installing 
these required services at a later date. 
Modern institutions and industrial con- 
cerns already are stocking their li- 
braries with films as well as with 
printed material, and mounting inter- 
est is indicated from the ever-growing 
requests for technical advice on struc- 
tural and electrical requirements for 
classrooms, conference rooms and au- 
ditoriums. 

To meet this demand, many design- 
ers are considering every modern edu- 
cational and recreational center as a 
‘potential location for picture projec- 
‘tion and they are providing the facil- 
ities for effective presentation of both 
sound and silent films. Such plans 
stress the importance of adequate wir- 
‘ing and the positioning of wall sockets, 
but thought is also being given to 
proper seating arrangements, size and 
itype of screens, location of loud speak- 
ers and projectors, design of the sup- 
porting brackets, auditorium acoustics, 
and the construction of a projection 
‘booth. The following recommendations 
are included in the Bell & Howell 
Handbook. 

Classroom Projection: 

To provide a permanent electrical 

wiring installation, the projector 


rene education and entertain- 





FIG. 2. Projector and sound equipment should be equipped 
with male plugs having round prong for Contact Number 


Four to insure proper polarization of the connection. 





Wiring for Sound-Film Projection 


should be located at the center of the 
rear wall with the loud speaker as 
close to the side of the screen as prac- 
ticable. If the front wall is entirely 
occupied, as would be the normal case 
in a classroom with adequate black- 
board area, the speaker may be 
mounted in the front corners of the 
room. 

To supply 115-volt a-c to the equip- 
ment, a duplex convenience outlet must 
be installed in both front and rear walls 
below the positions to be occupied by 
projector and speaker. The outlet at 
the front of the room should be in- 
stalled merely as an auxiliary source of 
power for such contingencies as a 
reading light for the commentator, or 
for operating a turntable for recorded 
commentary or background music. The 


outlet at the rear of the room provides 
power for the projector and amplifier 
units. These outlets will, of course, also 
be available for other uses when the 
sound-picture equipment is not being 
used. And, since wiring to the pro- 
jector outlet should be capable of car- 
rying 20-amps. with very low voltage 
drop, conductors should be 10-gage, 
rubber covered. Although this pro- 
jector line is fused for 20-amps., the 
front outlet for 115-volt a-c is nor- 
mally-wired for 15-amps. 

To feed electrical sound energy from 
the rear to the front of the room, 
3-inch thin-wall conduit should be per- 
manently installed in the wall or floor, 
thereby connecting the front- and rear- 
wall sockets. Sockets with 6 contacts 
are recommended, Fig. 1, with a ma- 
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SOUND MOTION PICTURE PROJECTION LAYOUT FOR SCHOOL ROOMS 











Rectangular room beaded screen 








FIG. 3. Seating arrangement and selection of the screen is dependent upon the 
shape of the room in which the projected pictures are to be viewed. 
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Planned electrical facili- 
ties and adequate wiring, 
as recommended by Bell 
and Howell engineers, 
are requisites for effec- 
tive audio-visual presen- 


tations in schools, clubs 




















and homes. 


chine screw shape for Contact 4 to 
afely polarize the unit. Of course, 60 
ycle power lines should be run in con- 
duits other than those carrying the 
loud speaker leads. Front and rear 
wall outlets are connected by five rub- 
ber-covered No. 12 solid conductors 
rated for 600 volts. And, te systematize 
the wiring between sockets, cables 
should be color-coded by using white, 
black, green, yellow and red. 

With the recommended wiring, it is 
necessary that the projector and sound 
sequipment be supplied ‘with two short 
acables, one end of each terminated by 
plugs to match the loud speaker and 
“amplifier sockets, Fig. 2, and the other 
end of the cables with male connectors 
with Connector 4 polarized. Cables 
need not be long, for their purpose is 
merely to connect projection and sound 
equipment to their respective outlets. 
If outlets are positioned correctly, leads 
need not be longer than 6 or 8 feet. 

A typical specification for the in- 
stallation of sound-projection in a 
classroom or similar small area would 
include : 

2 Pronged and polarized sockets 
2 Wall plates to match the sockets 
2 Threadless single gang outlet 

boxes for }-inch thin-wall con- 
duit 

2 Double locknuts and bushings for 
3-inch thin-wall conduit 

— inch thin-wall conduit (length 
dependent upon room size) 

— 12-gage 600-volt rubber-covered 
conductors in white, black, green, 
yellow and red (lengths depend- 
ent upon room size) 

2 Standard duplex convenience out- 
lets for 115-volts, fused for 20- 
amps. 

(Continued on page 166) 
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LOUD-SPEAKER MOUNTING 











FIG. 4. Shelves for supporting the projection and sound equipment can be hinged 
and provided with either chains or steel struts, permitting folding into the walls 
when not in use. 
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FIG. 5. Permanent installations should have projection booths so located that the 
projection angle is less than 18 degrees and the projection distance is relatively 
short. This will result in minimum picture distortion, maximum screen brightness. 
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FIG. 6. Projection booths should be equipped with interior illumination, wall out- 
lets for 20-amp. service, switches for controlling auditorium lights, sockets for audio 
signals and a wall jack for remote volume control connections. 
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Liying Room - 25 x 15 feet 


Glass area 
Door area 
Net wall 
Partitions 
Floor 
Ceiling 


Infiltration 3000 


Area U. T.D. 
Sc 15 
195 08 70 
400 _ _ 
375 .10 0 
375 08: 110 
018 170 


10% 
Btu. 
Watts 


Dining Room - 13 x 10 feet 


Glass area 
Door area 
Net wall 
Partitions 


Infiltration 1040 


Area U. 
30 -45 70 


154 08 170 
184 = - 
130 
130 


Kitchen - 12 x 10 feet 


Glass area 
Door area 
Net wall 
Partitions 
Floor 
Ceiling 
Infiltration 


Area UL 


15 -45 

21 45 
140 ~=.08 70 
176 - _ 
120 -10 70 
120 -08 110 
960 018 70 


Extra for door 


10% 
Btu. 
Watts 


Hall - 15 x 4 feet 


Glass area 
Door area 
Net wall 
Partitions 
Floor 
Ceiling 
Infiltration 


Area U. TD. 
21 -45 70 
11 -08 70 

272 = ~ 
60 -10 70 
60 

480 


Extra for door 


Bath - 11 x 6 feet 


Glass area 
Door area 
Net wall 
Partitions 
Floor 
Ceiling 
Infiltration 


Bedroom No. 


Glass area 


Infiltration 1200 


Bedroom No. 


Glass area 
Door area 
Net wall 
Partitions 
Floor 
Ceiling 
Infiltration 


Area U. T.D. 
15 45 0 
33 .08 70 
224 ~ = 
66 -10 70 
66 -08 110 
528 -018 170 


10% 
Btu, 
Watts 


1-15 x 10 feet 


Area U. T.D. 
30 45 70 
170 .08 70 
200 = - 
150 40. 7 


150 .08 110 
018 70 


10% 
Btu. 
Watts 


2-11x9 feet 
Area U. T.D. 
15 45 70 
145 .08 70 
160 - - 
99 -10 710 
99 08 110 
7192 018 70 


10% 
Btu. 
Watts 


T.D. 


800 


Btu. 
945 


952 
1050 
1320 


5718 
aaa 


1900 


Btu. 
473 
812 
693 
871 


3a 


385 
4232 
1200 








ELECTRIC 
RADIANT HEATING IV 


Each space requires heat analysis 


for effective system balance. 


By W T Stuart 


analysed for heat loss, required ca- 

pacity and annual kilowatt hour con- 
sumption. In electric heating, the pro- 
duction of useful heat takes place in 
the area to be heated. There are no 
intermediate steps or heat transfer 
means used on resistance methods. 
Consequently, each space or room is a 
separate heat problem. 

Taking the total wattage require- 
ment and dividing it among the rooms 
according to the square foot area pro- 
vides only a rough approximation of 
the heat requirements in each room. 

With electric heating, and particu- 
larly with low temperature resistance 
panels, the allocation of wattage to 
each room becomes more critical. The 
installed capacity should be worked 
out carefully to balance the actual 
room heat loss. And the heat loss, as 
we shall see, is not distributed by area 
alone, but is more nearly dependent 
upon exposed surface. 


|: the previous article, a home was 


Room Analysis 


The accompanying individual room 
analyses are typical of those which are 
met in conventional heating applica- 
tion. The rooms are those contained 
in the house described last month, and 
the conditions outlined there apply. 
One point, not explained but included 
in the totals, was a*“‘door loss”. Five 
percent of the total infiltration losses 
are added for each outside door. 
These. losses in balancing the system 
are offset by added heating capacity 
in the area containing the door. This 
is an arbitrary quantity and should 
be applied with some consideration 
for traffic. 

The living room is 25 by 15 feet with 
a six by five window at one end and 


a three by five window opposite. The 
15 foot walls are exposed. The heat” 
loss analysis shows 45 square feet of © 
glass, 195 square feet of net exposed 
wall, 375 square feet of floor and ceil- ~ 
ing, to which conventional heat loss — 
factors are applied, and multiplied by ~ 
the maximum temperature difference. 

Partitions which separate the room 
from other heated areas total 4007 
square feet. Since there are no losses | 
through such partitions if the tem- 
perature on both sides is the same, 
they do not contribute to the heat loss. 
They should be measured and tabu- 
lated, however, for analysis. Some- 
times the adjoining space (a garage, 
for example) is maintained at a low 
temperature and heat loss through the 
partition must be added. 


Panel Requirements 


The total heat loss for. the space, 
and the required electrical; capacity 
are worked out exactly.the same.as the 
total house heat loss was . calculated. 
The result, 4100 watts, is then. applied 
by an arrangement of heating panels 
which will provide,, that. capacity. 
Where exact balance is. not :practical, 
it is always advisable to design for 
the nearest practical arrangement 
which exceeds the design requirements. 

The treatment of the other rooms 
and spaces is similar,. The “door loss” 
will be noted in the kitchen and hall. 
The kitchen, dining room and bed- 
rooms are at the corners, and it will 
be noted that heat losses are corres- 
pondingly higher than the living room 
and hall, which have relatively less 
outside exposure. 

The next article will discuss the 
layout and application of heating 
panels to these areas. 
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Bulletin 115. 














WIRES & CABLES 


SIMPLEX WIRE G CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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For complete information 
about ANHYDROPRENE 
Cables write us today for 
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Practical 


Power Tool 
Storage Platform 


TOOL STORAGE 





Reduction of power tool handling 
time to an absolute minimum is one of 
the features of tool storage platform 
designed by construction superintend- 
ent C. G. Fox, Barker-Fowler Electric 
Company, Lansing, Michigan, and in- 
stalled in the basement of the com- 
pany’s new building. A truck ramp 
provides access to the lower level 
which is devoted entirely to storage 
of materials and equipment. 

The wood platform is 60 feet long 
(extending along one side of the base- 
ment); is 361 inches high to meet 











truck bed height; is 10 feet deep (from 
front to rear wall); and provides 
about six feet of headroom (from plat- 
form to ceiling). The platform is 
built of 2-in. by 12-in, planks nailed 
to 4-in. by 6-in. stringers on 3-ft. 
centers. Each stringer is supported 
by four 4-in. by 4-in. posts. 

Trucks back up to the platform and 
the power tools, some weighing as 
much as 600 pounds, can be easily 
rolled on or off the truck. All lifting 
or pushing up inclines is eliminated. 
Result : less worker fatigue and quicker 
handling of equipment. 

The pigeon-holes (34-in. by 31-in. 
by 10-ft. deep) formed by the plat- 
form supports also provide storage 
space for such items as ladders, con- 
duit, bus duct and similar material. 
Normal maintenance and repairs can 
be done right on the platform. 


Truck-level storage platform for heavy power tools. 


Methods 





Space under plat- 
form accommodates ladders, conduit, bus duct and similar items. 


Screen Heater Cuts 
Clay Production Costs 


INDUSTRIAL 





A reduction of from 30 to 50 per- 
cent in grinding costs and an increase 
of 34 to seven times former screen 
life has been reported by several plants, 
in the ceramics industry, using an elec- 
tric screen heater. Increase in screen 
capacity and elimination of screen 
cleaning effects the cost saving; elimi- 
nation of screen “beating” results in 
longer life. 

Developed and built by F. R. Han- 
non & Sons, engineering and manufac- 
turing division of Hannon Electric 
Company (motor repair specialists), 
Canton, Ohio, the screen heater con- 
sists of a specially-designed, highly- 
efficient, step-down transformer which 
provides low-voltage heating current 
to the screens. Special, high-amperage, 
flexible secondary cables carry the 
low-voltage current to bus bars in- 
stalled on each side of the screen. The 
screen itself completes the circuit, acts 
as a resistance to the flow of current, 
and is heated to a temperature which 
reduces the moisture content of the 
clay as it passes over the mesh, Re- 
sult: Larger quantities of clay pass 
more readily through the screen be- 
fore returning to the wet pan and 
“blinding” caused by wet clay clogging 
screen openings is eliminated. 

The transformer is applicable to 
most screen installations; operates on 
any vibrating or gravity-type screen 
of 16 mesh or smaller and up to-8 








feet long or 4 feet wide. It cannot be 
applied to punched steel plate screens. 
Hannon designs the unit for 220, 440, 
550- or any desired primary voltage, 
provides secondary taps with knob 
control to permit variation of heating 
current to desired level for specific 
types of screens and material being 
handled. 

Installation techniques are simple. 
Usual practice is to suspend the trans- 
formers by strap-iron hangers above 
the screens at points which will mini- 
mize the length of the secondary cable 
run and hence minimize line losses. 
Hannon reports that it takes only a 
few hours to install the transformers 
and have the equipment restored to 
normal operation. 





Hanger suspension of screen heater 
transformers directly over screens. 
Note short secondary cable runs to 
minimize line losses. 


“blind- 
ing’ and increase quantity of ma- 
terial passing through mesh. Note 
connection of secondary cables to 
special screen bus. 


Heated screens eliminate 
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LOOK FOR THIS NAME> 


It identifies aluminum reflectors, made 
extra bright, that won't chip, spall or 
peel. Clean them regularly and they will 
last indefinitely. Leading manufacturers 
make Alzak reflectors in standard shapes 
and sizes, in specular and diffuse finish. 





WHAT'S 


LIGHT 
WORTH? 





Here is where life itself demands the best in 
lighting. Every foot-candle is needed. It must 
be controlled and confined. That’s why you'll 
see Alzak reflectors of Alcoa Aluminum 
in surgery. 

Though your requirements may not be as 
stringent, there’s a lesson in economy from 
surgical lighting. Wire, fixtures and current 
demand a healthy chunk of cash. Why waste 
that investment with poor reflectors when 
Alzak reflectors give you high lighting effi- 
ciency. ALUMINUM COMPANY OF AMERICA, 
1946. Gulf Building, Pittsburgh 19, Penna. 
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to outlet box cover 
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Screws secure box - - 


Steel face plate secured to frame with countersunk bolts’ 
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Combination fixture and air outlet construction details. 


Units provide 


illumination and ventilation for large display area at American Stove 
Company’s new St. Louis administration building. 


Air Cooled Flush 
Type Lighting Fixture 


DESIGN 





Incandescent lamps generate con- 
siderable heat, particularly the larger 
wattage units and especially when 
mounted in enclosures installed flush 
in ceiling areas. In such cases, the 
design must incorporate facilities for 
heat dissipation or ventilation of the 
fixtures. 

This problem was effectively solved 
in the display area of the American 
Stove Company’s new, ultra-modern 
administration building in St. Louis. 
Working in collaboration with Ferris 
& Hamig, mechanical engineers on 
the project, engineers of S. C. Sachs 
Co., Inc., St. Louis electrical con- 
tractors, designed a unit that is a 
combination lighting fixture and air 
outlet. All air admitted to the area 
passes through these fixtures which 
are mounted flush in the 16-foot ceil- 
ing on 6-foot centers. Average light- 
ing intensity is 50 footcandles on the 
display of Magic Chef ranges. 

Outstanding feature of the fixture is 
its simple construction. It consists 
of an 114-in, high by 73-in. (inside 
diameter) hi-hat type cylindrical en- 
closure with a 4-in. outlet box mounted 
to the solid member of the top plate. 
A standard porcelain socket mounted 
to the box accommodates either a 
150-watt R-40 or PAR-38 lamp. Suit- 
able screw type mounting secures the 
enclosure to a plaster frame mounted 
to the suspended ceiling plaster chan- 
nels. A 16-gauge steel face plate 


ELECTRICAL 


(painted to match midnight-blue 
ceiling) with a 64-in. diameter open- 
ing is bolted to the housing. The 
inside of the enclosure is painted a 
flat light grey. 
A 34-in. high steel “bonnet” fits 
. over the top of the lamp enclosure; 
has two sets of 24-in. round holes 
equally spaced at 90 degrees to match 
similar holes in the enclosure; can be 
rotated 80 degrees to entirely open or 
close the openings. Two wing-nut 
bolts secured to the “bonnet” ride in 
arc-slots cut in the lamp housing to ac- 
curately position the rotating cap. 
Conditioned air enters the fixture 
housing through these openings, 
passes down over the lamp and out 
through the housing face plate to the 
display area. Thirty square inches of 
clearance is provided between the 
lamp and housing for air passage. 


Heating Cable Protects 
Residential Roofs 


PROTECTION 





Heating cable, which has been suc- 
cessfully used for warming floors in 
kennels and poultry houses, for keep- 
ing pipe lines from freezing, for heat- 
ing soil in hothouses, and for keeping 
sidewalks and driveways clear of snow 
and ice, is now recommended as inex- 
pensive insurance against the forma- 
tion of snow and ice jams on residen- 
tial roofs and the resultant damage to 
gutters, seepage under the eaves and 
water damage to interior ceilings and 


walls. Depending upon the geographi- 
cal latitude and the severity of. the 
winters, cable can either be stretched 
along the edge of the roof or mounted 
in a zig-zag pattern similar to the 
teeth of a large saw with the individual 
“teeth” from two to three feet apart 
and 3 feet deep. For the average 
home, General Electric specialists 
recommend lengths of 60 feet of cable 
for each 20 to 25-foot section of roof. 
This proportion can, of course, be 
varied depending upon local conditions. 
On homes equipped with eave gutters 
and downspouts, the sawtooth mount- 
ing pattern should be supplemented by 
laying or hanging a double length of 
heating cable in the gutter or down- 
spout. In metal gutters, wooden strips 
or blocks should be set beneath the 
cable to act as insulators and to prevent 
excessive loss of heat carried by the 
cable. These flexible, lead-covered, 
insulated resistance wires, manu- 
factured by G. E. in 60-feet lengths, 
are connected into ordinary attachment 
plugs at either end and, for connection 
purposes, weatherproof convenience 
outlets on the outside of the house, sup- 
plying 110-volts, are recommended. 


Adjustable Rack 
For Cable Storage 


MATERIAL STORAGE 





Electrical contractors who stock 
sizeable quantities of large cable fre- 
quently are faced with a puzzling stor- 
age problem. The reels take up con- 
siderable floor space and it is often 
impracticable, from a de-reeling angle, 
to stack them on end. 

One answer to this problem may be 
found in the technique used at the 
Graybar Electric Company, Inc., in 
Chicago. This electrical supply house 
has reduced by 20 percent, the all- 
around handling time requiréd to un- 
reel and meter the cable it sells; has 





Adjustable reel rack reduces cable 
storage space; cuts cable handling 
time; can be quickly changed to 
accommodate reels of different size; 
is completely reusable. 
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you CAN 6E SURE.. IF Irs reduced the amount of floor space re- 








4-Way PROTECTION 


FOR LONG ELECTRICAL LIFE 


Give electrical apparatus the benefit of Tuffernell 4-Way Protection: 


1. High dielectric strength 

2. Long life at Class B operating temperatures 

3. Excellent resistance to moisture, oil, acids and alkali 
4. High bonding strength 


These qualities are characteristic of the new Tuffernell Thermo- 
setting Varnishes. For example, Tuffernell B-161 is already a 
favorite with many users. It provides the extra protection needed 
for dependable operation under conditions where ordinary 
varnishes break down. 

A good illustration is the growing use of Tuffernell for mine 
electrical equipment. Below ground, and above, the service is 
unusually severe. Many progressive mine operators now use 
Tuffernell exclusively when rebuilding apparatus. 

Such proof of performance is assurance of dependability for 
your equipment, too. For data on the complete Tuffernell line, call 
your nearby Westinghouse office. Ask for Bulletins 65-120 and 
65-130. Or write Westinghouse Electric Corporation, Dept. 111, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-06433 


TUFFERNELL INSULATING VARNISHES 


— for every electrical need 





Westinghouse 


quired for storage and eliminated 

many of the hazards of handling heavy 

reels. 

Biggest factor in this improved 
| method of handling reels, is an adjust- 
| able and reusable double-tier rack de. 
signed for Graybar by the Unistrut 
| Products Company of Chicago. Con- 
| structed of heavy continuous Unistrut 
| channel, the rack resembles the con- 
| ventional angle-iron rack seen in many 
| shops. Prime difference, however, is 
| the fact that reels in both tiers are 
mounted on axles and can be unreeled 
in place. Because of the flexibility of 
the Unistrut mounting methods, these 
axles can be raised or lowered to 
accommodate reels of different di- 
ameters. In the same maner, the frame 
uprights between reels can be easily 
spaced for reels of various widths and 
cable capacity. 

To prevent cable entanglement from 
top-tier reels, these conductors are un- 
reeled through over-size procelain 
cable clamps mounted to a Unistrut 
cross member under the reels. 





| 
| Perpetual Inventory 


Controls Purchasing 


MAINTENANCE 





Electrical maintenance in New York 
City’s Rockefeller Center is a full- 
time job for a 40-man crew of electri- 
cians who follow a rugged schedule of 
‘elamping fixtures, adjusting the scores 
of controllers, repairing meters, check- 
ing motor operation and keeping the 
electrical equipment operating at peak 
efficiency. This large-scale mainte- 
nance job demands a large, varied, 

| quickly-available stock of motor parts, 
_ brushes, bearings, contacts, lamps, 
| springs and similar items. These 
| items, combined with the requirements 


| of the Center’s cleaning, policing and 
| 





Wheeldex Card Systems, installed flush 
with desk tops in the Service Depart- 
ment of Rockerfeller Center, are 
utilized to keep perpetual inventories 
of 3000 replacement and maintenance 





items in adequate stock. 
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re- mechanical engineering department, re- | 
ated sult in a total of over 3000 separate | 
avy classifications of replacement parts. 
One illustration—lamps—indicates the 
ved magnitude of this operational require- | 
ust ment, for 167 different types of lamps | 


Fae 


de- are required throughout the group of 
structures, and more than 250,000 


ths. lamps are replaced each year. | 

rut To insure a constant adequacy of 

oi items, a perpetual inventory is utilized, W af & Be 
iny consisting of series of Wheeldex Card 


is Systems, recessed into the tops of 
are Service Department desks and mount- YO Le TH REA D 
led ed on horizontally-positioned shafts. 

of Depending upon the importance of 

ese the items and the rate at which they | /; 4a TO y a pick 
are replaced, minimum and maximum 3 

di- volumes are maintained in storage and 
ord:rs are placed immediately when 
stocks drop to predetermined minimum 
nd levels. Colored tabs are placed on the 
cards, indicating which items are 
scarce, which items are on order, and 
which items are in process of delivery. 


n- 
in As parts are withdrawn from stock, 
ut the necessary changes are recorded on 


the correct card and, if the withdrawal 
or delivery changes the status of the 
item, the colored tabs are either affixed, 
removed or changed for another color. 
At least once each 24 hours, the card 
systems are checked visually and all 
urgent orders are given prompt, per- 
3E sonal attention. Orders are speeded by 
telephone placement, with formal veri- . 





. fications mailed as soon afterwards as 
7 possible. The result of this perpetual 
f inventory is uninterrupted service for 
% the 160,000 persons who use the fa- 
# cilities of the giant Center each day. 
e 

k 


FRIGS4AI1D No. OOR Drop-Head Dies 
for clean threads fast 


@ You can’t beat the quick get-ready of these little ratchet 
dies — snap in the size die head you want and its precision- 
cut tool-steel dies are ready to cut smooth perfect threads. 
Die heads can’t fall out, dies reverse easily for close-to-wall 
work. Conduit dies on request. Ask your Supply House 
for work-saver RIZAIDS 
No. 0OR, 111R or 12R. 


Free carrier for any set. » 








Electric hole borer eliminates drudgery 
and speeds up residential wiring opera- 
tions. Unit is a standard tool item on 
service trucks of Reid Electric Com- 
pany, outstanding range wiring spe- 
cialist in Highland Park, Michigan. 
Used with a portable generator, tools 


WORK- SAVER PIPE TOOLS 
Kn Fagan thing Ns. agate THE RIDGE TOOL CO. « ELYRIA, OHIO 
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Cross-section showing 
flush-mounted NTPS. 





THIS SIMPLE FRAME-shown in 
red—makes every new Noark NTPS 
Panelboard enclosure a “combination 
enclosure” for either flush or surface 
mounting. Now you can afford to va 
your own stock of NTPS Panelboards 
... areal time and money-saver. 





Shipped from factory 
ready for surface 
mounting. 





Remove frame for plastering 


weno 
le 


soi 


space... ready for flush mounting. 


Every new Federal Noark NTPS Panelboard 


can be flush or surface mounted 


New Noark NTPS comes to you with 
frame positioned in walls of enclosure 
directly behind cover . . . and cabinet is 
ready for surface mounting. For flush 
mounting, remove and discard the 
frame—no tools needed—and thus pro- 
vide ample space for plastering. 

The Noark NTPS Panelboard line 
has been expanded and includes 4, 8, 


FEDERAL worn 


FEDERAL NOARK NTPS PANELBOARD 


12, 16 and 20 circuit models. It is the 
os low-price line of tog 
switch panelboard on the market today 
... and the smartest in appearance, too. 

Boost your sales and profits with the 
new Federal Noark NTPS Panelboards. 
Order them from your distributor. 
Federal Electric Products Company, 
50 Paris Street, Newark 5, N. J. 











Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities. 
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Motor Shops 
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Construction details of transfer reels for lead wire: (A) wood disks for 
inner drum; (B) assembled inner drum; (C ) removable outer masonite 
disk; (D) inner drum and outer disks before assembly. 





gq X 20 nwts countersunk 








Racked Reels Hold Lead Wire and Tape 


The well equipped motor repair 
shop stocks a variety of different sizes 
and color of lead wire, tapes and sleev- 
ing. The well organized shop keeps 
these various coils, of material neatly 
racked for easy access and de-reeling, a 
practice that results in time, material 
and dollar economies. 

One method of attaining this result 
was developed by John Havranek of 
the Central Electric Company in Cam- 
bridge, Massachusetts. As an entry in 
the 1948 NISA Awards Contest, it 
received honorable mention and is pub- 
lished through the courtesy of the 1948 
Awards Contest Committee of the Na- 
tional Industrial Service Association. 


ELECTRICAL 


Central Electric Company made 
their own reels or drums to which they 
transferred coils of lead wire when re- 
ceived from the manufacturer. The 
same principle was applied to linen, 
cotton, cambric and scotch tapes, cot- 
ton sleeving and sheet lead. Reels were 
racked on wall or cabinet mounted 
brackets. The transfer reels were as- 
sembled with one removable side to 
permit quick transfer of full coils to 
the rack drums without the necessity 
of uncoiling and rewinding the wire. 

The center drum of the transfer 
reels is 7-inches in diameter and 3- 
inches wide; is made of two wood 
disks covered with a 22-inch long 
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"| block red yellow green block 
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| ted” green dice ‘Block Doce 
| Extro coils of wire le 
.| Linen, cotton, cambric topes 8 
. Scotch tape . 














I Sheet lead, cotton sleeving, efc. I 


Reels are mounted to wall or cabinet 
racks, providing easy access and iden- 
tification of different sizes and colors 
of lead wire, tape and other winding 
accessories. 


strip of tin. A 14-inch diameter mason- 
ite disk is permanently screwed to one 
side of the drum; a similar remov- 
able disk is bolted to the other side. 
Nuts countersunk into the inside of 
the wood drum disk and held securely 
with wire brads permit easy removal 
and replacement of these mounting 
bolts. 

Holes drilled in the center of the 
reel disks accommodate a %-in. di- 
ameter, 5%4-inch long shaft that is 
turned down to %-in. diameter spin- 
dle pins at each end. Suitable hanger 
brackets with slanting grooves hold 
the reels in line on a rack; keep them 
from jumping out during dereeling; 
permit easy removal and replacement. 


Banding Large 
Armatures 


Putting bands on armatures is all 
in a day’s work for the motor repair 
shop. Most of the shops have the 
necessary banding lathe and tension 
devices to handle average size rotors. 
Armatures that are too large to fit in 
the banding machine are the ones that 
present the problems. Most shops 
devise some method of doing the job. 
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The man on the pole 
will tell you- 


esBo os 





Since 1857 


If you know linemen, you know they want the finest in quality 
when it comes to equipment. Not only does their job depend on 
it—many times their lives do. 

It is the reputation of nearly a century in designing and manu- 
facturing the finest in linemen’s equipment that has won Klein its 
position of preference with linemen and electricians everywhere. 

It is easy to make equipment that looks like Kleins. It takes 
years of experience plus extensive manufacturing facilities to 
make equipment that performs like Kleins. 

Today you are assured prompt delivery on all Klein products. 
Be sure your pliers, climber straps, safety belts and other items 
carry the Klein trade-mark—famous for quality “since 1857.” 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


The Klein Pocket Tool Guide showing the 
Klein line and containing useful tool infor- 
mation will be mailed on request. 


oom NO LE IN=o 
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Banding large armature with V-belt 
drive from conventional lathe chuck. 
Counter-weighted pulley on last loop 
of band provides tension while arma- 


ture is rocked back and forth. 





Driving sheave fits in lathe chuck. One 
groove of four-groove sheave is turned 
down to provide larger collar for chuck. 


This was the situation at the Elec- 
tric Construction & Machinery Co., 
Kalamazoo, Michigan. To put the 
bands on a rotor for a 175 hp., 450 
rpm., 3-phase, 440-volt induction 
motor for a paper mill beater drive, 
shop superintendent J. C. Snyder set 
the armature shaft on two wood horses 
placed in front of a conventional lathe. 
Using the lathe chuck as a driving 
unit, Snyder rotated the armature back 
and forth with two conventional V- 
belts. A “forward-reverse-off” switch 
on the lathe motor permitted the rock- 
ing motion. 

The driving sheave consisted of an 
ordinary four-groove sheave with one 
groove turned down to provide a large 
collar to fit in the lathe chuck. 

To install a band, Snyder first winds 
the wire tightly around the armature 
for the required number of turns. The 
last turn of banding wire is looped 
through a counter-weighted pulley and 
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YOUR CENTRAL CONDUIT DISTRIBUTOR 
WORKS HARD AT KEEPING 















@ Your Central Conduit Distributor works hard 
at keeping everybody happy. He employs 
competent people to assure you of prompt and 
friendly service. And he maintains complete 
stocks of top-quality electrical materials like 
Central Rigid Steel Conduit. 


Central Spang Conduit is made from full 
standard weight pipe that has been carefully 


SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Bidg., Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 


selected and properly treated for every elec- 
trical raceway service. It's adaptable-to every 
type of building construction and every length 
bears the Underwriters’ Laboratories Seal of 
Approval. 

Central Rigid Steel Conduit is handled by a dis- 
tributor near you. Call him. He'll make a real 
effort to keep you happy, too. 
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CENTRAL BLACK permanent, baked-on black enamel finish, inside and out. 
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securely fastened to the armature. The : 
weighted pulley places tension on this 

id d last loop. As the armature is rocked 
(ba) C i A Mi F 0 \ back and forth by the lathe drive, the 

~ banding wire turns slip tighter around 
% the rotor. After the band is soldered 


~ ! he band i 
, me in place, the tension loop is cut and 
“7 * ae removed. Frame for the tension pulley 


is mounted to the back of the lathe. 

Variations in lathe speed are pro- 

the a n swer vided by a Drive-All iit ana 

V-belt driven by the lathe motor. A 

to yo u i flat-belt drive connects the lathe pul- 
MOS 


leys to the speed changer. 


Lazy Susan Helps 
In the Stock Room 


The principle of the center table 
Lazy Susan, which revolves with a 
slight push or pull to bring salt or 
pepper, bread or butter, mustard or 
other condiments within the reach of a 
diner, is utilized to conserve space in 
the stockroom of the J. L. Hemphill 
Company, North Bergen, N. J. This 
handy arrangement consists of eight 
circular trays, each tray measuring 
30 inches in diameter and divided into 
five segments or bins. Each circular 
tray revolves on ball bearings inde- 
pendently of the trays above or beneath 
it, so a slight push or pull will revolve 
the tray desired, and the stock of 
tape, twine, cable, bushings or what- 
ever else is wanted can be reached 
easily. Therefore, this tiered storage 
bin occupies only three feet of wall 
space yet effectively makes 64 linear 
feet of equivalent shelfing available in 
its 5-foot height. 














CHAMPION Infra-Red Lamps (250 watt and 375 watt) offer you 
potent advantages in the way of super-efficient radiant heat—fast, safe, 
flexible, clean, compact. 

CHAMPION Infra-Red Lamps have built-in aluminized reflectors. Their 
special skirted screw bases are mechanically clamped to stay put regardless 
of heat intensity or length of duty. 

For complete information on this remarkable lamp and how it can save 
space, time and money for you get in touch with the Champion industrial 
or electrical supplier in your town. He is backed by Champion’s own 
field staff of trained lamp application experts, readily at hand and at your 
command. Or write to 








Lazy Suzan principle is used in stock- 
room of J. L. Hemphill and Company, 


CHAMPION LAMP WORKS ef ‘“ 
Lynn, Massachusetts dink wl hi with each metal tray revolving on ball 
ED § eee os A tae bearings independently of other 

shelves. 


ca jn 
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BUCKEYE CONDUIT 











THE YOUNGSTOWN SHEET AND TUBE COMPANY cms o8s" —vommor= Om 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office - 500 Fifth Avenue, New York 


CONDUIT - PIPE AND TUBULAR PRODUCTS - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE ELECTROLYTIC TIN PLATE - COKE TIN PLATE RAILROAD TRACK SPIKES. 
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Gives Complete 







To get your free copy, fill in and mail the coupon below. 


Section D45-1118 


Censtruction Materials Department 
General Electric Company 
Bridgeport 2, Connecticut 


Please send me the new free booklet “GE Remote Control 
Wiring System.” 


Name oa i ee ee. a 
Company ee eel Se sail 

Street a eee a 

esa alae ai Zone State jel ile 


Send coupon now! 


This new 16-page booklet is packed with the facts you’ll want to know 
about this exciting, new General Electric remote control wiring system. 


GENERAL @@ ELECTRIC 
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Details... 






Explains All Components 















This new bulletin on the General Electric Remote Wes 
Control Wiring System illustrates and explains all card 
materials necessary for installation of this new wiring ing 1 
system. Describes relay, switches, plates, boxes, trans- _ 
former, and remote control wire that make this system the f 
easy to install—convenient to use. - r 


Outlines Code Requirements 


National Electrical Code requirements covering remote 
control wiring are fully outlined in this new booklet. 
Installations within these requirements are explained. 









Illustrates Typical Installations 








Diagrams and photographs make application of the 
General Electric Remote Control Wiring System fast 
and easy. You’ll want this booklet to help you plan 
your installation. 





SERaES IG ERESSSPETLE 





For Your Prospects. Your prospects will enjoy 
the new 4-color booklet “All About a Magic Wand 
for Your Home.” By means of clever illustrations 
it explains the idea of the General Electric Remote 
Control Wiring System—sells them on the advan- 
tages of having it installed. 

Pick up copies of this booklet from your General 
Electric distributor. 




























make it. 


to the number on the item in which you 
are interested. 








If you want to know more about some- 


Serylee 


AN EXPANDED SERVICE TO YOU 


Save time, trouble and money. We will tell each manufacturer to 
send you the information you want. Instead of writing many letters 
to get the material you need, just fill in this easy-to-use postcard 
and we will do the rest. For years we have been rendering this 
service on catalogs and bulletins .. . now we expand this service 
to include every department. It’s free ... It’s as useful as you 
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The Editor, 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St. 

New York 18, N. Y. 
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Electrical Construction and Maintenance is written for you 
by a large staff of editors and consultants, each an authority 


on some phase of the business. They will be glad to 
give you expert advice and answers to your questions. 
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Reader Service Department 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St. 

New York 18, N. Y. 


where in this section, use the — 





¢ USE THIS CARD TO ASK THEM 


Do you have a problem in wir- 
ing layout, motor control, 
lighting technique? 
Ask the editors. 


Do you want advice on cost 


Ask the editors! 


Do you havea gripe? Want to 
read more articles on some 
subject? Want to ask a ques 
tien about some article you 
read in this issue? 


Use the card. 


To seoure further information 
on new product or new catalog — 


and bulletin items listed else-— 


eard on the other side. 






























Program and Sound System (1) 


A new Teletalk program and sound 
distribution system for schools, col- 
leges and institutions has been an- 
nounced. This two channel console, 
SS-271A, includes in a single unit 
the provision for communication, radio 
distribution, phonograph distribution, 
voice reinforcement, announcements, 
time signals and other features re- 
quired by schools and institutions. One 
program channel is for AM-FM radio 
reception and phonograph recording. 
Other is for general announcements. 
As many as 60 room selector switches 
may be used. Communication may be 
to rooms individually without inter- 
fering with program distribution to 
other rooms. An “all call” switch per- 
mits announcement to all rooms simul- 
taneously. 

Webster Electric Company, Racine, 
Wis. 





Barhanger (2) 


A new type all-purpose adjustable 
barhanger with a “snap-on” stud has 
been announced. Barhanger is in- 
stalled between beams or studs, elimi- 
nating necessity of notching or cutting 
of surfaces. Position stud at any loca- 
tion along bar then press switch or 
outlet box over “snap-on” stud. Avail- 
able in two sizes adjustable from 12 
to 24 inches. 

Fast-Lok Sales Company, P. O. Box 
3001, Bridgeport 5, Conn. 


Instruments (3) 


Announcement has been made of 
two new production instruments de- 
signed for commercial and domestic 
refrigeration service engineers and 
electrical technicians. The Start-O- 
Metic analyzer, 110/220 volts, has a 
special rocker switch, which is a spring 
return switch. When rocker switch 





Product News 


handle is released, the hermetic unit 
automatically starts in the correct di- 
rection. Testing and starting func- 
tions are available without special 
switching or circuit changes. The 
dual range a-c volt ammeter assembly 
is provided without binding posts. A 
special break-in receptacle mounted 
in lower center of panel provides. only 
connections necessary to secure volt 
and ampere readings. 

Airserco Mfg. Co., Inc., 435 Mel- 
wood St., Pittsburgh 13, Pa. 


Lighting Timer (4) 


A new time switch, Type T-470, 
especially designed to regulate light- 
ing in poultry houses, has been an- 
nounced. Farmers can provide three 
types of poultry house lighting by re- 
moving or adjusting riders on dial: 
(1) early-morning lighting; (2) eve- 
ning lighting; or (3) a combination 
of both. Feature of timer is a dimming 
circuit which turns off bright light 
and leaves on a dim light for 15 to 30 
minutes prior to final shutoff time. 
Rated 30 amperes at 115 volts. It is 
timed and operated by the synchron- 
ous, self-starting, Telechron (R) 
motor. 

General Electric Company, Schenec- 
tady 5, N. Y. 





ty * 


RECESSED TROFFERS _ with 
“Jacknife” feature are now avail- 
able. Troffer opens and swings 
down for changing lamps and 
starters from the floor. Reflector 
assembly can be lifted down for 
cleaning or repair. Installation is 
simplified. After channels are in- 
stalled in ceiling, reflector assem- 
blies can be added from the floor. 
Made by Edwin F. Guth Company, 
2615 Washington Avenue, St. Louis 
3, Mo. 
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Safety Enclosure (6) 


Protection from open conductor bars 
on monorails and cranes is now avail- 
able with Con-L-Duit, a safety en- 
closure made of a specially com- 
pounded neoprene-base rubber. It is 
practical on all straight runs, curves, 
switches, interlocks, and drop sec- 
tions. It is made in two sizes to fit 
any new or existing figure-8 conductor 
bar system of 100, 200 or 400 amp. 
capacities. A specially designed slide 
type shoe collector operates within 
the enclosure under light spring pres- 
sure. Shoe is mounted on an elon- 
gated oval stud which extends down- 
ward through a continuous slit. Rub- 
ber enclosure is unaffected by weather 
or fume conditions and prevents icing 
of conductor bars. 


Calabar Corp., South Gate, Calif. 


Abrasive Saw (7) 


A new speedmatic saw equipped with 
an abrasive wheel has been announced. 
Saw is easily adapted to follow the 
contour of the pipe. Either blocks or 
rollers can be attached to the front 
and back of standard saw base to 
make it seat properly on curved sur- 
face. Abrasive wheel is then ad- 
justed for the cut with the micro- 
meter set screw which raises or 
lowers the blade 4 inch for each full 
turn. It cuts any kind of metal, 
ceramic, or plastic material, tile or 
concrete pipe, bricks, and cement or 
cinder blocks. A special blade allows 
it to cut through sheet aluminum, 
galvanized steel, and corrugated steel 
and aluminum siding or. roofing. 
Available in four sizes; K-75 cuts 
24 in., K-89 cuts 2} in., BK-10 cuts 
33 in., BK-12 cuts 4$ in. Adjustable 
for any cut between 0 and 45 degrees. 

Porter-Cable Machine Co., Syracuse 
8, N.Y. 






























Connection (8) 


The “U-Pul” connection box re- 
quires no cable bends and is equipped 
with solderless lugs and deep cover, 
which afford unrestricted working 
space when removed. It provides an 
efficient pull point for wire sizes rang- 
ing from No. 12 to 1000 MCM at 600 
volts. Also available for 2300 volt 
service. Phase legs insulated with in- 
sulating phase barriers. Integral studs 
in cover permit easy assembly to con- 
duit plate. Substantial gaskets insure 
weatherproof installation. 

Russell & Stoll Company, Inc., 125 
Barclay St.; New York 7, N. Y. 


Switches (9) 


A new line of custom-built push-pull- 
selector switches has been announced. 
Eight to 18 positions can be set up on 
the single dial. Pulling the handle in 
selected position starts the desired 
function; pushing the handle stops the 
action. Cam sections are rated at 30 
or 60 amperes per circuit; are built 
in multiple sections to individual spe- 
cifications as. to control and load cir- 
suit combinations. 

Arrow-Hart & Hegeman Electric 
Company, 103 Hawthorn St., Hart- 
ford 6, Conn. 


Induction Motors (10) 


A new line of a-c induction motors, 
ranging from 20 to 75 hp., known as 
Life-Line, is available. Stator frame 
js made of solid heavy rolled steel. 
Brackets or end bells are drip proof, 
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with top half solid, and ventilating 
openings on lower half only. Both 
sleeve and ball bearing brackets are 
available. Sleeve bearing motors are 
the sealed sleeve type with air by- 
pass. Ball bearing motors use the self- 
sealed pre-lubricated bearings. Motors 
are being produced in the squirrel 
cage and wound-rotor types, both drip- 
proof and splash-proof. Available in 
all standard ratings at 60, 50 and 25 
cycles. 

Westinghouse Electric Corp., Pitts- 
burgh 30, Pa. 


Lamp Ballast (11) 


A new lamp ballast for use with the 
new 75-watt, 96-inch T-12 slimline 
lamp has been developed. Ballast has 
a core made from annealed laminations 
of silicon steel. Coils are machine 
wound for compactness, vacuum im- 
pregnated with special insulating 
varnish. Assembled ore and coil are 
potted in a heat dissipating compound. 

Acme Electric Corporation, Cuba, 
Ne ¥. 


Portable Power Tool (12) 


A new portable power saw, called 
Whiz-Saw, has been announced. It 
can be used as a rip, crosscut, scroll, 
keyhole or coping saw, and when at- 
tached to table, takes the place of a 


band or jig saw. It is designed to cut 
wood, bone, plastic, fibre board, hard 
rubber, and other composition mate- 
rials up to 1 inch in thickness. 


Co., Bridgeport, 


Forsberg Mfg. 


Conn. 


(13) 


FLUORESCENT FIXTURE known 
as Sunlighter, includes a sun lamp 
as well as two light lamps. Avail- 
able in 64, 72 and 96-inch slimline 
models. It produces sun rays over 
a large area, and is recommended 
for installations in classrooms, gym- 
nasiums, bowling alleys, assembly 
halls, hospitals, sanitariums, factor- 
ies and stock barns. Manufactured 
by Leader Electric Company, 3500 
N. Kedzie Avenue, Chicago 18, Ill. 


Entrance Light (14) 


A new non-metallic entrance light 
has been announced. It accommodates 
standard 34-inch globe and takes up 
to 100-watt lamp. Base is 43 inches in 
diameter. Globe holder ring moulded 
of impact resistant material. Base is 
made of phenolic moulding compound 
to withstand all weather conditions. 
Galvanized mounting strap supplied for 
mounting. 

Union Insulating Company, Inc., 
P. O. Box 351, Parkersburg, W. Va. 


Cable Connector (15) 

A new Type AC “Grip Seal” 
armored cable connector has been an- 
nounced. Installation of clamps is made 
on cable armor before cable is in posi- 
tion. Clamps have many “conforming 
points” so armor is gripped on its 
whole circumference. Fitting is made 
of brass to withstand all types of cor- 
rosive elements. It is reusable and can 
be used with various types of termina- 
tors, potheads, splice boxes and control 
cabinets. 

Adalet Manufacturing Co., 14300 
Lorain Ave., Cleveland 11, Ohio. 


Varnished Cambric Cables (16) 


New varnished cambric cables have 
been developed. They are made in all 
standard sizes, constructions and volt- 
age classifications to 15,000 volts. They 
meet the requirements of both I.P.C. 
E.A. and the Underwriters’ Labora- 
tories. 

Rockbestos Products 
New Haven, Conn. 


Corporation, 
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the one source lighting line 
‘in the new KAYL 





(a 












INE catalogue 


A complete range of 
incandescent, fluorescent 

and slimline fixtures cover- 

ing the full commercial and in- 
dustrial fields has been conven- 
iently arranged in Kayline’s new 


catalogue. Advanced design and 
careful engineering make Kayline fix- 
tures the finest, most economical quality 

units on the market today. Kayline’s 

New Catalogue No. 50 will make greater 
profits for you. Mail the coupon below 
today for your copy. 
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Fixture Hanger (17) 


New and improved “SFH” safety 
fixture hanger for fluorescent lighting 
fixtures has been announced. Hanger 
has a pair of snug fitting clips which 
hook to the ears of the outlet box, 
supporting fixture in event mounting 
screws work loose or rust through. 
Equipped with pear-shaped screw 
holes, hanger may be mounted in 
place without removing screws from 
outlet box. After screw heads clear 
holes, a ten-degree turn locks the 
hanger in place with safety clips be- 
hind ears in outlet box. Sliding clips 
are provided to take chains for sus- 
pending fixture. Available with two- 
wire receptacle or with three-wire, 


| twist-lock receptacle. 


Appleton Electric Company, 1701 
Wellington Avenue, Chicago 13, Ill. 





Ponstboord (18) 


A new panelboard designed to pro- 
vide group and branch circuit control 
of lighting distribution for all indus- 
trial and commercial applications has 
been developed. It has a hot-molded 
phenolic section containing six com- 
plete circuits. Available in six to 42 
circuits. Panelboard will fit standard 
stud walls without projections. Plug 
fuse receptacles will accommodate non- 
tamperable fuses. Other features in- 
clude new quick-make, quick-break 
tumbler switches with large handles. 
Handles are spring-loaded, but can also 
be operated without spring assistance. 
It has been approved by Underwriters’ 
Laboratories. 

Trumbull Electric Manufacturing 
Co., Plainville, Conn. 
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Motor (19) 


A new 6-pole shaded-pole fractional 
hp. motor has been announced. It has 
an O.D. diameter of 5 inches and is 
available in two lengths. Power rat- 
ings range from % hp. to 1/30 hp. at 
speeds from 1000 to 1050 rpm. when 
operated at rated voltage, with further 
speed reductions possible down to 500 
rpm. by the use of choke control coils. 
With a -inch diameter shaft extension 
as standard the motor is available 
either for stud mounting from end- 
cases or resilient base mounted. Either 
open or enclosed housings can be sup- 
plied. Designs are available for hori- 
zontal or vertical operation. 

Fasco Industries, Inc., Rochester, 
N.Y. 


(20) 





THE SERVICE-MASTER is de- 
signed to carry tools and materials 
to job site. Individual locking com- 
partments are of weathertight con- 
struction and fitted with trays, sta- 
tionary and adjustable parts bins, 
and adjustable-reversible-removable 
shelves. Manufactured by McCabe- 
Powers Auto Body Company, 5900 
N. Broadway, St. Louis 15, Mo. 


Motor (21) 


Announcement has been made of a 
new variable speed motor, called 
“Speed-Trol”. This vertical mounted 
motor is available with helical gears. 
It has fingertip control of speed with 
easy-to-read speed indicator allowing 
infinite speed adjustment through 
either fingertip control on motor or 
through mechanical, electrical, or 
lever-type controls. 

Sterling Electric Motors, Inc., 5401 
Anaheim-Telegraph Road, Los An- 
geles 22, Calif. 


Beam Clamp (22) 


A new universal beam clamp made 
of Brite-Zinc coated steel, has been 
announced. It has heavy duty ribs, 
deep channel and fuil 4-20 threads. 
Clamp comes complete with case-hard- 
ened screw, 

Minerallac Electric Company, 25 
North Peoria St., Chicago 7, Ill. 











U.S. Pat. No. 
1,984,117; 







Top photo shows the new $10,000,000 Kent Village housing 
project in Maryland now under construction. The giant 
project includes over 1,000 units. 

Lower photo illustrates the DRIVE-IT '38 tool being used to an- 
chor wooden sleepers, for partitions, to the concrete flooring. 


Model 238 Model 222 75 Pi ¢t KENT 
for heavy for lignt ved 
fastening fastening Da a 

DRIVE-IT does it again... solves a tough fastening problem and 
saves time and money for the contractor. ‘ 

On the Kent Village project over 75,000 feet of 2” x 4” wooden 
partition sleepers have been anchored to concrete. A two-man crew “‘set” 
more than 25,000 drive-pins at the rate of over 800 “shots” per day. 
That’s some record; and, to quote the contractor, it was done “at a saving 
in cost of 75% over conventional methods!” 

You, too, can enjoy these amazing savings on common fastening jobs 
where steel or wood must be anchored to steel or concrete. Take a tip 
from Mr. Hubert Hendricks, General Superintendent on the Kent Village 
job who says: “We are very pleased with the results of DRIVE-IT powder- 
powered tools and would gladly recommend them to anyone having similar 
anchoring problems.” 

A Write today for the facts on DRIVE-IT—the new money-saving, 
safety engineered fastening system. We'll be happy to arrange a demon- 
stration through your local DRIVE-IT distributor. 








Distributors Coast-to-Coast 


0702 S. W. Woods St. Portland 1, Oregon 
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INSIDE 


CUTS 
, WITHOUT 
BORING 








WINE" ¢ 


multi-purpose portable 
CUTTING TOOL 


Now you can cut electrical outlet box 
holes without first boring a starting 
hole. Whiz-Saw makes its own starting 
hole quickly and cleanly. No extra 
tools required. Whiz-Saw then cuts 
any inside shape desired. Sturdy 
blades are designed to make 14” turns 
and will cut wood, bone, plastic, fibre 
board, pressed wood, hard rubber, etc. 
up to 1” in thickness. Whiz-Saw is 
really 7 saws in 1 — rip, crosscut, 
scroll, coping, keyhole — and when 
used with the new Whiz-Saw table — 
does the work of a more expensive 
band or jig saw. 

Light in weight (only 31/4 lbs.) Whiz- 
Saw is easy to handle, simple to oper- 
ate. Best of all, it goes with you to the 
job and cuts your time and labor costs. 





Free booklet tells the 
whole story. If your deal- 


er does not have his 
supply of Whiz-Saws, 
order direct. Complete 


with 3 blades, screwdriver 
and full instructions — 
price $49.00. Send check 
Or money order payable 
to The Forsberg Mfg. Co., 
Bridgeport, Conn., U.S.A. 





ANOTHER PRODUCT BY 


orsberg 


Makers of the Famous Whale & ae Tools 


New Time Saver 
for Electricians 


OAW 
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Welder Contactor (23) 


The new Size OW, 50 ampere 
welder contactor is now available. It 
is designed for small spot welding ma- 
chines up to 10 kva., 220 volts or 20 
kva. at 440 volts. High rupturing ca- 
pacity is assured by two double break 
contacts connected in series, giving a 
total of four breaks. Heavy copper bus 
straps allow large welder cables to be 
connected and are conveniently lo- 
cated for accessibility. Using a screw- 
driver, operator can remove for in- 
spection or replace the movable con- 
tact assembly, terminals, contacts, and 
magnet coil. 

Square D Company, Milwaukee 12, 
Wis. 


(24) 


A line of automatic Selenium rec- 
tifier battery chargers featuring mag- 
netic amplifier controls has been an- 
nounced. Designed for locations where 
minimum of maintenance is required. 
Regardless of line variations or load 
fluctuations, they maintain a constant 
output voltage with plus or minus 1% 
regulation. Designed for “float and 
booster charging” of lead-acid and 


Battery Chargers 


~ nickel-iron batteries, units present con- 


trols, meters, rectifiers and distribution 


load centers in one panel. Floor- 
standing and wall-mounted, battery 
chargers fit in with existing panels. 


Industrial Electronics & Transformer 
Company, Los Angeles, Calif. 


(25) 


A connection-less ammeter operat- 
ing over a wide range in checking 
current flow has been announced. No 
binding post connections have to be 
made. Current-carrying wire is 
slipped through opening in case of 
Mini-Amp, and knob is turned until 
indicator light extinguishes, where- 
upon current is read in amperes di- 
rectly off dial. Range of meter may 
be changed by increasing number of 


Ammeter 
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turns of wire passed through open- 
ing. For use on electrical equipment 
using 60 cycle a-c. 

Industrial Devices, Inc., Edgewater, 
Nid. 














(26) 


Announcement has been made of a 
new two-in-one box or fixture hanger 
for concrete work. It enables an elec- 
trician to lock the box in the form in 
the exact position required, and keep 
it there until the pour is completed. It 
prevents lost or shifting boxes and 
keeps concrete out of box and conduit 
and protects threads in plaster collars 
so that wiring device mounting screws 
may be installed without re-tapping. 
Hanger can be-reused many times ex- 
cept for centering clamp. 

Tomic Sales & Engineering Co., 
4864 Woodward Avenue, Detroit, 
Mich. 


Fixture Hanger 





Adjustable Speed Drive (27) 


A new fractional horsepower Mot- 
O-Trol electronic adjustable speed 
drive is available. It starts, stops, and 
controls the speeds of } to 4 hp. d-c 
motors, operated from single-phase, 
50/60 cycle, 220/440 volt power 
sources. It uses armature control to 
make possible a speed range of 20 to 1 
at constant torque. Drive provides 
dynamic braking, overload and low- 
voltage protection. A small control 
station is supplied for separate mount- 
ing at a location convenient to op- 
erator. 

Westinghouse Electric Corporation, 
Pittsburgh 30, Pa. 


































































































ypen- 
ment 
ater, 
FRA "HO! 
rouuro ra enme ACHOMETER 
* * , 
the T21, Miniature 
Frahm Tachometer 
.... Measures speeds quickly and 
(26) accurately simply by touch 
of a or permanent mounting 
wer 
lec- 
1 in 
eep 
‘ This is the T21 ... the new, low-cost, minia- 
ar ture Frahm Tachometer which offers all the ad- 
uit ° es eg: 
aie vantages of simplicity, dependability and long 
ane life of Frahm Resonant-Reed Instruments. It will 
ng. measure the speed of a large steam turbine, 
ex- gyro or centrifuge as simply and easily as that 
: of fractional hp motor-driven equipment. Just 
0.5 touch the casing of the machine or mount the aa fl 
out," 1 : P P 
instrument at some convenient location. THE T21 MEASURES SPEED 
The T21 operates on the Frahm Resonant-Reed SUAPLY BY TOUCH... ... OR BY MOUNTING 
principle wherein tuned steel reeds respond— ON MACHINE 
by resonance—to the slight vibration of the ma- 
chine against which the instrument is held or on Chosse “jhe RPM Range You Need 
which it is mounted. That is all there is to it. Catalog No. Range Catalog No. Range 
The instrument has no parts to wear out, needs 2412 1000 to 1500 2445 4000 to 5000 
no maintenance, imposes no load on the machine te cae poo pen an ee pie 
under test, nor can it be damaged by over- 2424 2000 te 3000 2472 7000 to 9000 
speeding. And, the T21 is available in 11 various ator it te 4000 . = A — 12000 
ranges to suit your needs. Whether for shop or ~—_— pect manger on Reqvert 
tool kit use, you’ll want this low-cost, precision- Aecessory Prices 
made, yet rugged tachometer for your speed 
measuring problems... MOUNTING BRACKETS 
Cat. No. 2405—60° Mounting Bracket............. $3.00 
: Cat. No. 2406—90° Mounting Bracket............. $3.00 
ONLY CARRYING CASES 
Sead ta Your $ 00* Cat. No. 2407 Fabricoid Case for 1 inst............ $1.50 
7 Cat. No. 2408 Fabricoid Case for 3 insts........... $4.00 
7) Cat. No. 2409 Leather Case for 1 inst.............. $4.00 
Fs Onder “Joday tg e Cat. No. 2410 Leather Case for 3 insts............. $5.50 
od r. O. 8. PHILA. SE ee ee oe ee Ee ee ee 
id JAMES G. BIDDLE COMPANY C) Send €.0.D. ; 
“C *Discounts in quantity 1316 Arch Street, Phila. 7, Pa. (_] Cheek Enclosed \ 
i Send me the following Miniature Frahm Tachometers: a 
#: Cat. Nos i 
: J r.. M E 5 G : cs) 4 D is) L t el ° ; ~onepy the following mounting brackets for the T21: ; 
i Electrical & Scientific Instruments Send me the following carrying cases for the T21: : 
Cat. Nos 
: 1316 ARCH STREET, PHILADELPHIA 7, PA. sateen 
ss COMPANY 1 ’ 
ADDRESS i 
Bec city ZONE. STATE. : 
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CODE CALL 


FOR INSTANT 
COMMUNICATION 





Code call is made by a 
numerical code, sounding 
signals. 

Signaling devices can be 
bells, chimes, horns, sound- 
ers, whistles and lamps. 
Promptly completes _tele- 
phone connections with organization personnel 
away from their own telephones. 

Eliminates time waste of telephone operator and 
other employees in “man-finding.” 

Enables employees without telephones to answer 
nearest telephone. 


Write for New Bulletin B4-3. 


FIRE ALARM SYSTEMS interior) 


Several 


System . 


vibrating bells or horns. 


Systems fully supervised including coding 
contacts which give immediate notification 
of trouble that may occur on circuits. 


Available in two gen- 





Non Code, Break Glass 
(Hinged Hammer). 


of the Wheelock achievements 
which are singular contributions to prog- 
ress in interior fire alarm system manufac- 
ture are the engineering and development 
of the Alternating Current Fire Alarm 
. . the Solenoid Underdome Bell 
... the patented Automatic Master Code 
Fire Alarm System, and the patented 
March-Time Fire Alarm System (continu- 
ous ringing) with single stroke instead of 


eral types: NON 
CODE, and CODED 
Systems, with many 


possible modifications. 





Coded, Pull Lever showing 
completion of downward pull. 















No. 3 
Catalog 
upon request. 





and MANUFACTURING COMPANY 





154 WEST 14th ST. . 


208 


NEW YORK 11, N. Y. 




















$ 


Louvered Ceiling (28) 


Louvered ceiling lighting systems, 
known as Alumigrid, with a planned 
lighting service have been announced. 
The service includes the preparation of 
an engineered layout for each job; sup- 
plying Kawneer Alumigrid louvered 
sections, Moe-Bridges accessories and 
lighting to be used, with recommenda- 
tions as to type, number, spacing and 
location. Grid section is 4 feet square 


| by 4 inches deep, with slats spaced at 4 


inches. Width and length of alumigrid 
ceiling units are made in multiples 
approximating 4 feet. Single lamp 
Unite-A-Lite open strip with plug-in 
connections for permanent mounting in 
continuous rows; single lamp commer- 
cial strip for permanent mounting and 
end to end continuous wiring ; or multi- 
lamp “V-Light” industrial unit where 
reflectors are desirable can be used for 
louvered ceilings. 

Moe-Bridges Corporation, Sheboy- 
gan, Wisc. 








Blow Torch (29) 


A superheat gun grip alcohol Blo- 
torch has been developed. It will pro- 
duce a flame of over 2700°F. Tool is 
used for silver soldering, brazing and 
sweat fitting work, in addition to all 
soft soldering operations. A new type 
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of sliding windshield allows use of tool 
both outdoors and indoors. Length of 
blow torch may be adjusted to per- 
form many operations in tight places. 

Lenk Mfg. Company, 30-38 Cum- 
mington St., Boston, Mass. 


Electrical Tape 


A new Dutch Brand Plastix elec- 
trical tape has been introduced. It is 
superthin in construction and high in 
dielectric resistance. It has as high as 
200% stretch and conforms to irregu- 
lar surfaces. It resists water, oil, acids, 
alkalies and corrosive chemicals and 
stands up under severe conditions. 
Each screw-cap container has five rolls 
of electric tape. 

Van Cleef Bros., Inc., Woodlawn 
Ave. at 77th Street, Chicago 19, Ill. 


Aluminum Ladder 


A new aluminum aerial platform 
ladder has been announced. It is de- 
signed for mounting on most mate- 
rial handling trucks or other truck 
bodies. It can be used when truck is 
in motion or standing in a fixed posi- 
tion. Ladder is transported in a re- 
tracted horizontal position parallel to 
the long axis of truck. Used for both 
interior or exterior applications. It 
extends to a height of 28 feet, and ro- 
tates 360 degrees. Can be used for all 
types of overhead maintenance, repair, 
inspection and construction work, such 
as overhead. wiring, lighting bulb re- 
placement, fixture installation and 
overhead repairs.and inspection. 

Aero Metalcraft Corp., Rockleigh, 
N. J. 


Electric Hammer Drill (32) 


A new type of electric hammer has 
been announced. It hammers and ro- 
tates the drill bit at the same time. 
Hammer will drill up to 2-inch di- 


4 


Made of G4 


ENDURIN 
MALLEABLE Iron 


GROUND 
FITTING 


ENTRANCE 
FITTING 


GROUND 
FITTING 


TYPE G- 572 


k 


GROUND 
etic —— 


TYPE G-80 


CLAMP BACK 
TYPE 14) 
PIPE STRAP 


TYPE 14-50 


EMT STRAP 


TYPE 15-50 


EMT BACK 


me) nie 
BUSHING 


TYPE 261 


(an 


GROUND ay . 
FITTING Same 
2 


TYPE G-50 


Bs 8 <3 


A COMPLETE LINE OF FITTINGS FOR 
RIGID CONDUIT, EMT ARMORED CABLE AND NON-METALLIC CABLE 
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LONGER REACH S 





SOLDERLITE 












DUAL HEAT 
single heat 
200 watts; 
dual heat 

200/250 watts; 
115 volts 
60 cycles. 














You'll save on tools and time with the new 
Weller Soldering Gun WD-250. Whether 
the job is rugged or delicate, your Weller 
Gun does it with the same ease and ef- 
ficiency. Chisel-shaped RIGID-TIP pro- 
vides more soldering area for faster heat 
transfer. New “over-and-under” terminal 
design gives bracing action to tip. Your 
Weller Gun is light-weight and compact, 
gets into the tightest spots. 

Weller Guns actually pay for themselves 
in a few months. Fast 5-second heating 
saves time on every job. Trigger-switch 
control saves power—no need to unplug 
gun between jobs. Prefocused spotlight 
and longer length mean easy soldering, 
even when the job’s buried deep. No other 
soldering tool gives you so many time-and- 
money-saving features. Order your new 
250-watt Weller Gun from your distribu. 
tor today, or write for bulletin direct. 


SOLDERING GUIDE Get your copy 
of “SOLDERING TIPS'’—new fully illus; 
trated 20 page booklet of practical 
soldering suggestions. Price 10c at 
your distributor's or order direct. 


ELLER 
MANUFACTURING COMPANY 


815 Packer Street, Easton, Pa. 









ELECTRICAL 


ameter holes, is of electro-magnetic 

design with a free-stiking piston. It 
| has an automatic safety clutch on the 
rotating drive that will slip if the bit 
binds or gets stuck in hole. Hammer- 
ing can be stopped while bit continues 
| to rotate to clean hole. It is available 
| for either 110 or 220 volt a- opera- 
| tion. 
| Syntron Company, 690 Lexington 
| Avenue, Homer City, Pa. 


Lamps (33) 


A 40-watt T-12 single pin instant 
start fluorescent lamp, designed specif- 
ically for installation in fixtures hav- 
ing spring loaded sockets and instant 
start ballasts has been developed. Lamp 
length including sockets is 48 inches. 
A T-12 Bipin fluorescent has also been 
| developed. It is 25-watt, 33 inches long. 
Both lamps available in white, 4500° 
white and warmtint. A 75-watt R-30 
reflector spot and flood lamps are 
| available. They are suitable for display 
| and accent lighting applications where 
| space is restricted. 
| Champion Lamp 
| Mass. 





Works, Lynn, 











Pipe Threader (34) 


A new portable conduit threader, 
called Porta-Drive, especially de- 
| signed for on-the-job use in electrical 
| construction and maintenance has been 
announced. It is made to fit in aver- 
age tool box and weighs 14 pounds. 
One man operating it can thread up 
to six inch conduit in any position— 
horizontal, vertical or on an angle. 
It is driven by any 4 hp., heavy-duty 
electric drill and attaches to any stand- 
ard set of dies by specially designed 
adaptor-yokes. An aluminum casing 
houses a bull gear and cold rolled spur 
| gears. 

Muncie Gear Works, Inc., Munice, 
| Ind. 
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Motor Controller (35) 
This manual motor controller and 
enclosed general purpose _ circuit 


breaker is fully magnetic in operation; 
available in single, two, and three pole 
construction. Breaker is housed in 
NEMA type 1A dust-resisting steel 
enclosure. Features include: special 
type hinged cover; eight conveniently 
located knockouts; padlocking facili- 
ties; compact in size and rounded 
corners. Unit can be used as a manual 
disconnect, yet provides automatic 
overload and short circuit protection. 
Ratings are 50 amps., 250 volt, a-c; 
7.5 hp., 250 volt, single phase 60 
cycles; 10 hp., 250 volt, three phase, 
60 cycles; 5000 amp. interrupting ca- 
capacity. 

Heinemann Electric Co., 132 Plum 
Street, Trenton, N. J. 


Fluorescent Fixture (36) 


A new fluorescent outdoor lighting 
fixture, known as “Glo-Rite-Lite’’ has 
been announced. Some of the features 
are instant start ballast; self centering 
device; safety fuse; automatic door 
switch; hinge door; high humidity 
instant start fluorescent tube. Available 
in post type, post type with spots and 
wall type. It is recommended for use 
in gas stations, drive-in restaurants, 
theaters, used car lots; night clubs and 
all types of buildings. 

Oscar Phillips Company, 2918 Vine 
Street, Cincinnati 19, Ohio. 


Fluorescent Lamps (37) 


Announcement has been made of 
new 40- and 60-watt slimline fluores- 
cent lamps. The 48-inch 40-watt and 
72-inch 60-watt lamps have the same 
construction as the 75-watt size as well 
as the same instant-starting feature. 
All three lamps have the single-pin 
base construction. The new 40-watt 
lamp can be used in present 40-watt, 
instant start type fixtures, by chang- 
ing from bipin to single-pin lamp- 
holders. No ballast change is required. 

Sylvania Electric Products Inc., 
500 Fifth Avenue, New York, N. Y. 
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ic Now, to make your specification job easy 
: and sure, General Electric offers free a 
0 new switch and outlet box chart. A quick 


ee glance tells you the outlet, switch or util- 

ity box that’s right for your wiring job. 
This new chart gives number of con- 

ductors, by wire size, permitted by Code 


) regulations for various sized boxes. Also, 
r as a handy guide when reading or laying 
out building plans or wiring diagrams, 
we’ve included that section of the Na- 


tional Electrical Code covering box sizes. 


To get your free copy, see your 
G-E Construction Materials distributor, 
or fill in and mail the coupon below. 


And, don’t forget, your General Electric Construction Mate- 
rials distributor carries a really complete line of conduit 
products. On your next order, why not try the time-saving, 
“one-stop, one-package” service he can offer? Because he 
carries the complete General Electric Conduit line you can 
order every item you need from him. It’s the kind of service 
busy contractors need to help stretch scarce working hours. 
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Section C28-1118 
Construction Materials Department 
General Electric Company 
Bridgeport 2, Connecticut 


Please send me a free copy of your new Switch and Outlet Box Chart. 
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1. Connect wires fo receptacie. 
Fits 4" of 3%" outlet 
box or plaster ring. Only tool 


ded is a scr 





2. Screw hanger fo outlet box— 
only two screws needed. No cen- 
fering, no punching, no drilling. 





if in. That's all! Self-gro: 
regular 
e be used. 


HYDEE HANGERS* REDUCE INSTALLATION TIME 


Complete with receptacle, two 5-foot chains, 
“S"“ hooks and clips. Nothing else to buy. 


IT's EASY TO SEE WHEN IT's 7) 


DAY-BR 
Day-Brite Lighting, Inc., 5402 Bulwer Avenue, 


St. Louis 7, Missouri. Nationally distributed only 
through leading electrical wholesalers. 


In Canada: addrees all inquiries to Amalga- 
mated Electric Corp., Ltd., Toronto 6, Ontario. 








ITE 


List price, 
$1.65 each 


gy. 









*Paten 


3. Hang the fixture and just plug 


unding—= 
2-wire cord and plug may 


t No. 


D-141024 
and No. 


writers 
1 approve 
) 7. M. 


a. 
Reg. 





















you can make 5 F-S FITTINGS 
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This is ust ONE OF MANY time saving, 
I 
saving, flexible Adalet F $s Boxes. 


money ae as Bulletin D. 























%" "2" x” 0 




















Easy to order. Easy to stock. 
Easy to install. 


And it’s easy to make last- 
minute changes on the job— 
or to make additional runs 
in later years. 


Hubs and plugs are inter- 
changeable. Male end of 
both the 4” and 3” hubs is 
threaded 3” pipe size. 


14300 LORAIN AVE. 
om mime) 


CLEVELAR OD 11, 






Wire Connector (38) 


A new small size porcelain wire 
connector, Model E-1, has been an- 
nounced. It is designed for joining 
wires up to 4 No. 18, particularly in 
production wiring. Inside of skirt is 
threaded from one end of connector 
to the other. These same threads hold 
the insulation up inside the connector 
so that stripped wire ends are covered 
and protected. Approved by Under- 
writers’ Laboratories for joining 
AWG solid and stranded wire. Size is 
656 in. by .375 in. 

Ideal Industries, Inc., Sycamore, Ill. 


Product Briefs 








(39) Lightolier, Inc., Jersey City, 
N. J., have included new ceramic de- 
signs on glass and further use of three- 
way lighting effects in its expanded 
line of lighting fixtures. .. . 


(40) York-Hoover Corporation, York, 
Pa. has announced a new public utility 
body designed for installation on a 
standard 4 ton chassis. 


(41) Coral Designs, Forest Hills, 
N. Y. has developed electronic relay 
switches for automatic controls and 
gaging devices... . (42) A new small 
size metal cutting band saw is being 
made by the Wells Manufacturing 
Corporation, Chicago, Ill. . . . (43) 
Radio Frequency Laboratories, Inc., 
Boonton, N. J., has announced a new 
portable insulation tester, providing 
regulated variable d-c voltages up to 
10 kv. 


(44) Portable Electric Tools, Inc., 
Chicago, Ill. has introduced two new 
portable electric drills 4 inch and 4 
inch. .. . (45) A new portable metal 
cutting band saw has been announced 
by the Machine Tool Division, Kala- 
mazoo Tank & Silo Co., Kalamazoo, 
Mich. .. . (46) Gould Electric Supply 
Co., Bronx, N. Y., is manufacturing a 
tester for testing fluorescent tubes, 
fluorescent tube starters and incan- 
descent lamps. 


(47) Triangle Instruments Com- 
pany, New York, N. Y. has announced 
a utility tester, which measures cur- 
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rent consumption of appliances and 
motors up to 2 hp. while the device is 
in operation. .. . (48) A “Tall-Reach” 
wood borer is being manufactured by 
the Kett Tool Company, Cincinnati, 
Ohio. ... (49) Sylvania Electric Prod- 
ucts, Inc., New York has introduced a 
new 32-watt Circline fluorescent lamp. 


(50) General Electric ‘Company, 
Schenectady, N. Y. has announced a 
new turbine-dynamometer set for 
school-laboratory study’ of thermody- 
namic principles as applied to turbine 
design. ... (51) Western Sealant, Inc., 
Culver City, Calif. has developed 
“Bonding Agent R-313” for manually 
bonding dissimilar and similar ma- 
terials... . (52) Fasco Industries, Inc., 
Rochester, N. Y. has available circuit 
breakers for general industrial use. 


(53) Aerovox Corporation of New 
Bedford, Mass. has developed type ’87 
capacitor, featuring Aerolene and 
Duranite impregnating and sealing ma- 
terials. . ... (54) A new unit-combina- 
tion arrester and cutout has been an- 
nounced by General Electric Company, 
Schenectady, N. Y. ... (55) Manco 
Mfg. Co., Bradley, Ill. has developed 
a portable hydraulic hand tool, called 
“Guillotine” capable of cutting both 
wire rope up to 14 inch and mild steel 
rod up to # inch. 


(56) Barnes Manufacturing Co. of 
Mansfield, Ohio, has announced the 
new “Rocket” packaged jet water sys- 
tem, designed for shallow wall instal- 
lation... . (57) Buckingham Manufac- 
turing Co., Inc. of Binghamton, N. Y. 
have announced wire thread cleaners in 
three sizes. ... (58) Electric Tacho- 
meter Corporation of Philadelphia, Pa. 
has introduced a new portable M1200-F 
electric tachometer and cutmeter. 


(59) General Electric Company has 
announced a new cast-bracket ter- 
minal-board slipfitter for mounting 
two and three way traffic signals. . 
(60) Ward Leonard Electric Co., 
Mount Vernon, N. Y. has announced 
that the Edgeohm high current re- 
sistors are now obtainable in four 
shorter lengths. ... (61) Two new in- 
struments, Types 304 and 304-H cath- 
ode-ray oscillographs, have been an- 
nounced as replacements for Type 
208-B by Allen B. DuMont Labra- 
tortes;. Inc:, Chitton; N..J...... 


(62) Fasco Industries, Inc., Roch- 
ester, N. Y. has announced a new 
t-inch portable electric drill. . . . (63) 
A new line of 34-inch, long-scale panel 
instruments of internal-pivot-type con- 
struction has been announced by Gen- 
eral Electric Co., Schenectady. . . 


(64) W. H. Brady Company, Mil- 
waukee, wis., has announced a new 
Quik-Label pipe marker for small di- 
ameter pipe and conduit... . (65) Gen- 
eral Electric's Lamp Department, 
Nela Park, has developed a sealed beam 
type spotlight lamp. 
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| Y RENEWABLE TYPE FUSE 


WITH 
HEAVY 
BRIDGES 
OF 
BRASS 









TO WITHSTAND TEMPORARY 


Approved by Under- 


EXTRA HEAVY OVERLOADS 


Cool .. Truly Aligned . . Maximum Use of 
Brass... Adding up to Lower Power 
Waste Than Ever Before! And Here’s How! 





° 








This new heavy duty fuse incorporates many time- 
tested Monarch features. The newest, — thick 

brass bridges widely separating the terminals ppc 
from the fiber bar and made with ventilating 
ee maximum dissipation of any internal 
eat. 


The Monarch method of locking these bridges POSITIVE 
















securely to the terminals and fiber bar, together LOCK 
with Monarch’s positive lock construction and bemeccapecaneiil. 
TION 








compressed tension washers, insures permanent 
true alignment. 





Fuses 


_— 
Pfecstmees SUPERIOR FUSErvice | 








MONARCH FUSE CO., LTD. 


118 E. First Street Jamestown, N. Y. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1949 113 











OSTER offers you not one or two or three but 
FOUR choices in this NEW line of ‘‘Pipe Master” 
portable pipe threading machines! Write 
NOW for the NEW “Pipe Master” catalog and 
select the machine best suited for YOUR 
requirements | 





No. 522 ‘‘Pipe Master’’ DE LUXE 
Aluminum alloy construction. Standard pipe 
range %4” to 2”. Standard bolt range %4” 
to 1Y¥%_”. 





No. 552 ‘Pipe Master’’ DE LUXE ROTARY 
Aluminum alloy construction. Rotary die-head 
and open type vise for threading BENT and 
straight pipe. Same standard range as No. 522. 





No. 502 “Pipe Master’’ STANDARD 
Steel construction. Same standard range as 
No. 522. 





No. 532 “Pipe Master’’ STANDARD ROTARY 
Steel construction. Same standard range as 
No. 522. 


Write for New ‘Pipe Master" Catalog 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 














Engineering 


Catalogs, Bulletins and 


Data 





(65) Unistrut hanging methods for 
fluorescent fixtures are discussed in 
AIA file 13G. Unistrut Products Co. 


(66) Mopurar LicHTING units for 
combining standard F, slimline, cir- 
cline and PAR spot and flood lamps in 
an integrated system are specified il- 
lustrated and discussed in 20-page 3- 
color file-size booklet. Mitchell Manu- 
facturing Co. 


(67) SwitcH AND OuTLET Box chart 
gives dimensions, number and size of 
conductors allowed, code requirements 
and other information useful to elec- 
trical contractors, inspectors and main- 
tenance men. General Electric Co. 


(68) Heatine Units including resis- 
tance coils, fans, thermostatic controls, 
a variety of reflectors and housings 
for portable or built-in use are sub- 
ject of 12-page bulletin. Markel Elec- 
tric Products, Inc. 


(69) Derap Front panels, switch- 
boards and enclosed switches are dis- 
cussed and illustrated in letter size 
catalog insert folder. Metropolitan 
Electric Mfg. Co. 


(70) FiLuorescent LuMINarRes for 
schools, drafting rooms, offices and 
general commercial installations are 
specified and discussed in a series of 
bulletins describing Forty-Sixty, Chal- 
lenger, Wall-Strip and Skylux fix- 
tures. Curtis Lighting, Inc. 


(71) Rotary StoracE Brns and steel 
shelving designed to increase storage 
facilities are subject of 4-page 2-color 
folder. The Frink-Gallagher Manu- 
facturing Co. 


(72) Revays of wide variety for many 
applications are presented in catalog 
D20A. Ward Leonard Electric Co. 


(73) MULTIBREAKERS, service controls, 
safety switches and electrical special- 
ties are contained in 1949-1950 mer- 
chandising catalog. Cutler-Hammer, 
Inc. 


(74) Licutinc Fixtures for mount- 
ing slimline, 4-foot fluorescent and 
PAR lamps in line of units combining 
louvers, baffles, mounting brackets for 
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commercial, industrial and residential 

use are described with pictures, text 

and distribution curves in 60-page 

2-color catalog AIA file 31F. Gill 
lass and Fixture Co. 


(75) TELEMETERING Systems for 
power distribution and industrial ap- 
plications are discussed with wiring 
diagrams, dimensions, specifications 
and text. General Electric Co. 


(76) ReFLEcTtors for incandescent 
lamps including shallow, standard, 
deep bowl and sign types are dimen- 
sioned and specified in bulletin 123. 
Steber Manufacturing Co. 


(77) Utirity Tester for the portable 
testing’ of volts, amperes, walls and 
ohms is subject of letter-size file sheet. 
Triangle Instruments Co. 


(78) LicgHTING REFERENCE titled 
“Lighting Equipment for Industry and 
Commerce” includes list prices, tech- 
nical data and specifications on indoor 
and outdoor, dust- and explosion-proof 
fluorescent units. Benjamin Electric 
Mfg. Co. 


(79) Rorary ConveRTERS for d-c a-c 
operation are pictured and described 
with text, performance charts and 
prices in bulletin 13-29. Janette Mfg. 
Co. 


(80) Licutine for commercial and 
industrial establishments is subject of 
51-page catalog containing units, room 
indexes, cross section diagrams, mount- 
ing instructions, distribution curves 
and specifications. The Kayline Co. 


(81) INnFRA-RED HEATING equipment 
for electrical, automotive, textile, plas- 
tic, maintenance and many other ap- 
plications is subject of 2-color 8-page 
booklet. Triangle Equipment Co., Inc. 


(82) Farm HEATING, with description 
and advantages included with recom- 
mended uses, is described in catalog 
B4156. Westinghouse Electric Corp. 


(83) Macnetic Retays for industrial 
and general purpose control applica- 
tions with technical data on ratings, 
dimensions, coil specifications and list 
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prices are subject of 12-page catalog 
D-20A. Ward Leonard Electric Co. 


(84) ComBusTIon CoNnTROL is subject 
of bulletin 103 which contains data on 
haze, combustion index and descrip- 
tion of devices ranging from auxiliary 
controls to complete robot-eye instal- 
lations. General Power Plant Corp. 


(85) Fasricatep NaturaAL Mica 
handbook presents pertinent facts on 


sheet and block mica applicable to the | 


electrical industry and includes char- 
acteristics and properties of the micas 
used most extensively commercially. 
Mica Fabricators Association. 


(86) Arrport LIGHTING lamps for air- 
ways, aircraft and aerodromes are dis- 
cussed in 8-page booklet s-60-479. 
Westinghouse Electric Corp. 


(87) ENGINEERED LIGHTINGWARE, in- 
cluding basic distribution data for all 
lighting fixtures, diffusing control, 
use of brightness curves and technical 
information of variety of glass and 


lens combinations is subject of catalog | 


LS-17. Cornng Glass Works. 


(88) ENcLosep SAFETY SWITCHES for 


heavy duty industrial applications are | 
described in 4-page bulletin TEC. 


302A. The Trumbull Electric Manu- 
facturing Co. 


(89) FLuorescent Fixtures for 


commercial interiors and industrial | 


offices are discussed with specifications, 


prices, mounting details and illumina- 


tion performance in AIA file 31-F-2. 
The Miller Company. 


(90) Stor INSULATORS ready to in- 
stall, including plain, flat, scored, 
single and double cuffed with flat or 


round bottoms are described and pic- | 
tured in 8-page letter-size bulletin. | 


Insulation Manufacturers Corp. 


(91) PrE-LUBRICATED BEARINGS are 
the subject of booklet B-4387 which 


discusses qualities of grease, tests to | 


prove the effectiveness of lubrication 
and case histories. 
Electric Corp. 


(92) Motor Starter of the manually 


operated reduced voltage auto-trans- | 
former type is discussed in bulletin | 


14B7215. Allis-Chalmers Manufactur- 
ing Co. 


(93) CoLtp CatTHope lighting is dis- 
cussed with emphasis of technical ad- 
vantages in file folder containing in- 
stallation 
Federal Enterprises, Inc. 





Westinghouse | 


a ( 


photographs and data. | 
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IT'S A 
“RINGER” 















































for finest indirect lighting 
lifetime beauty, efficiency 


practically no maintenance 


SPUN ALUMINUM LOUVRES 


for distinctive modern design. 


HEATPROOF ALZAK** FINISH 


is not discolored or affected by lamp heat. 


~ DUSTLESS OPEN BOTTOM 


minimizes cleaning — dirt falls through. 


SILVERBOWL LAMP 

provides built-in reflector. Peak efficiency is auto- 
matically restored; when lamp is replaced, you 
have a new reflector. 




















The functional simplicity and beauty of thé GUTH SEELUX make it the standout 
among indirect incandescent luminaires. Compare these SEELUX specs with 
any similar fixtures: : 

18-Gauge aluminum, emery-grained 
ALZAK finish. Concentric spun louvres 
with 25° pitch, positioned with three 
die-stamped 12-gauge aluminum straps 
riveted to each ring. Socket cover, semi- 
polished ALZAK; 6” canopy, stem and 
swivel, ALZAK aluminum; black porcelain 
U. L. approved lampholder. 


Have you our Bulletin840-1-Awith full details 
on the SEELUX, SEELUX Plus and other fine 
GUTH Incandescent Indirects? It’s yours for 





the asking from 











* ® and Patents Pending 
* *@® and Patented, Aluminum Co. of America 


LIGHTING 


THE EDWIN F.GUTH COMPANY / ST. LOUIS 3, MISSOURI 
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Wire and cable with Alcoa E.C.* Aluminum I 

conductor give you lighter weight and lower 

cost, even when specified two AWG sizes t 

bigger. And this gives you greater current- \ 

carrying capacity. 

Similarly, aluminum two sizes bigger has 
tensile breaking strength greater than insu- 
lated copper. Joints and terminals can be 
soldered, welded, or made mechanically by 








standard methods with standard tools. Alumi- 
num is easier to handle on the job because it 
weighs so much less. 

Alcoa makes light, strong, conductive E.C. 
Aluminum; leading wire manufacturers draw, 
strand and insulate it, and sell it under their 
own trade-marks. Investigate the savings 
Alcoa E.C. Aluminum can give you! Ask your 
wire supplier about it, or write ALUMINUM 
Company or America, 2197-L Gulf Building, 


Pittsburgh 19, Pennsylvania. 
* E.C.: Electrical Conductor Aluminum 







































220/110-volt secondary feeders for a softball 
field lighting system. Maximum run, 375‘, maxi- » 
mum voltage drop, less than 2 per cent. 300 
mem aluminum, 














insulated, direct burial. 








Insulated and sold by leading wire manufacturers 
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A 
F. N. M. SQUIRES 
Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


nswere 


d by 
GLENN ROWELL 
Electrical Engineer 

Fire Underwriters Inspection Bureau 

Minneapolis, Minn. 


and 


Questions on the Code 





Induction Motor 
Please show a wiring diagram 


QO. that would be approved, with 
a double pole double throw switch for 
a 110/220 volt repulsion induction mo- 
tor, to be used on a Terrazzo machine 
motor to run on either 110 volt single 
phase 60 cycles or 220 volt single 
phase 60 cycle; motor has two (2) 
windings and four (4) leads coming 
from motor, two (2) for each wind- 
ing—5 h.p. motor.—A.E.B. 


A double pole double throw 
e switch will not be sufficient for 
the purpose indicated above. 

A double throw switch to connect 
the motor to a 110 volt source of cur- 
rent and then to a 220 volt source, 
must also arrange to connect the two 


windings in parallel on 110 volts and. 


then to connect them in series on 220 
volts. 

Try something like this, using a 
four pole double throw switch: 


a] 






































HOv-19-60 220 v-1$- 60. 


Of course the proper overcurrent 
protective devices must be provided 
as they must be different for each 
voltage.—F.N.M.S. 


Grounding Electrode 
Does.the Code recognize a well 


QO. casing asa grounding elec- 
trode?—T.B.S. 


Yes. Section 2582 states that 

e where an underground water 
distribution system is not available a 
metal well casing may be used as the 
grounding electrode. However, under 
Section 2584 you will also note that the 
resistance to ground should not exceed 
25 ohms. The neutral conductor is 
grounded to provide protection to life 
and property. Yet a ground that has a 
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resistance of say 20 ohms or even 10 
ohms will not open the ordinary 15 
ampere overcurrent device used to pro- 
tect the average circuit. If each con- 
tractor was equipped with an instru- 
ment capable of measuring ground 
resistance and such a test indicated 
that the well casing offered little re- 
sistance, there is no reason why such 
a casing could not be used. However, 
most contractors are not so equipped 
and to assume that the well casing is 
O.K. may be dangerous, as actual 
measurement has indicated many well 
casings offer high resistance to the 
flow of electricity. This high resist- 
ance may be caused by dope used on 
the thread, grouted casings and in 
some instances by the plastic coupling 
now being used on some casings. It 
therefore may be unwise to use a well 
casing as a grounding medium unless 
an actual test is made even though the 
Code does state that a well casing may 
be used. 

Voltage divided by amperage equals 
ohms, so after the installation is 
energized the use of a 74 ampere 
breaker interposed between 115 volts 
and the ground electrode will indicate 
whether or not the resistance is such it 
can be depended upon. Some con- 
tractors on farm work are using 5 
ampere breakers to make sure of good 
grounds because of the susceptibility of 
livestock to electrocution.—G.R. 


Drain and Vent Fittings 
Q Is it possible to make use of 

© the Crouse Hinds Type ECD 
drain and vent fittings in Class 1, 
Group D areas and not violate the 
Code? 

Can these fittings be installed in 
equipment by the manufacturer and 
have the Underwriters’ label attached 
to the equipment or would this be a 
violation of the Underwriters’ Stand- 
ards? 


I would like your comments on above 
in as much detail as possible —D.H.C. 


A The Crouse Hinds Conduit 
e Fittings for draining and vent- 
ing are listed by Underwriters’ Labora- 
tories for use in Class I Group D and 


Class II, Groups E, F & G locations. 

Underwriters’ Laboratories, in their 
listing, state “The fittings of 4 inch 
conduit size, may be used in threaded 
conduit openings of conduit boxes and 
electrical devices, otherwise all the 
fittings are for use only as parts of 
electrical equipment where the accept- 
ability of the assembly has been de- 
termined by Underwriters’ Labora- 
tories, Inc.”. 

This means that where they are 
used as part of an assembly, the whole 
assembly is to be submitted to Under- 
writers’ Laboratories for listing but 
that the 4 inch size may be used on 
an ordinary installation—F.N.M.S. 


Multiple Conductor 


Cable 

0. Are there new special multiple 
conductor cables approved for 

use in farm barns designed for longer 

life under such conditions?—R.R.S. 


A Yes, there are several manu- 
e facturers producing a neoprene 
jacketed cable of two and three con- 
ductor construction which have been 
approved by the Underwriters’ Labora- 
tories. These new cables are designed 
to withstand the corrosive atmosphere 
common to buildings housing livestock 
and conditions common to many in- 
dustrial occupancies, such as packing 
plants, railroad round houses, leather 
tanneries, salt houses, hide warehouses, 
etc.—G.R. 


Trick Question 
Will you please explain what 


QO. seems to be a discrepancy in 
the National Code? In a recent ex- 
amination the following question ap- 
peared: ; 

“Three wires with an overall diam- 
eler of .595 ft. are to be installed, what 
size conduit ts required?” 

If one refers to Table 13 in the Code, 
it will be seen that Type TW—T—RU 
in size 2/0 have a diameter of .595 or 
the size mentioned in our question. 
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Give these eye-opening 
facts on power systems 
to the men you 
depend on for savings 


Up-to-the-minute ‘Pack of Facts’ 
points way to many plant economies 






































Are all the men in your plant 
responsible for savings fully 
aware of the difference that mod- 
ern plant power distribution can 
make? Do they know how it affects 
plant layout...productivity... 
costs? Get the latest facts to 
them now! 

It’s EASY—General Electric, as a 
service to industry, has prepared the 
facts for you in visual terms that are 
easy-to-take...linger in the memory. 





Here’s what the power distribution 
program offers: 


1. A fact-packed manual providing up- 
to-the-minute data on plant power dis- 
tribution.Objective,without sales bias, 
it helps solve your power problems, 
2. A slidefilm with sound that tells 
what load-center distribution is, and 
what it does. It aids the men who 
run your plant make money-saving 
decisions. 

3. Fully illustrated highlights booklets, 
for individual study and review. 


Convince yourself first— 


We’d like you to examine the Load 
Center Power Distribution Manual 
without charge or obligation. Just use 
the coupon below. 
Showings Cost You Nothing—With your 
manual, we'll tell you how to arrange 
for a FREE slidefilm showing. 

Put these facts into the works— 
and watch them work for you. 


TO BUSINESS 
MANAGEMENT 


General Electric Co. 

Section F684-4 

Schenectady 5, N. Y. 

Please send me a sample copy of the G-E 
Load Center Power Distribution Manual 
without cost or obligation, with details 
on how I.can arrange a FREE SHOWING 
of the film. (Extra copies at regular man- 
val price—$1.00.) 


Name Title 
Company. 
Street 
City 














(Te 


GENERAL (4c) ELECTRIC 


















According to Table 4, 3—2/0 con- 
ductors require a 2 inch conduit. 

If the problem is attacked from 
another angle, we can say, from Table 
13 that 595 “diameter wire has an 
approximate area of .2781 sq. inches 
3 X .2781 = 8.343 sq. inches. Looking 
at Table 12 we refer to 3-conductor 
column under “not lead covered” and 
see that 8343 sq. inches would fall 
under .88 sq. inches and thus it would 
be permissible to use one 4 inch con- 
duit.—J.M.H. 


The question outlined above is 
e evidently a trick question and 
in this writer’s opinion, should not be 
used in an examination unless the con- 
testants had’ reference to Tables 13 
and 4. This would need the reference 
to Table 13 to ascertain that the con- 
ductor having a diameter of .595 inches 
was a No. 00 wire and then that would 
need reference to Table 4 to show that 
three No. 00 conductors required a 2 
in. conduit. 

The National Electrical Code in 
Table 4 requires certain size conduits 
for certain size wires of various kinds, 
regardless of whether the insulation is 
RF 32, R, RH. RW, or types TF, T, 
TW or RU. In other words, the 
thinner insulations do not permit of 
the use of smaller conduit, the reason 
for which is to allow for future ex- 
pansion. This future expansion is 
taken care of in Table 11, on the per- 
centages given for rewiring existing 
raceways under certain conditions.— 
F.N.M.S. 


Service Conductors 
Due to a change in rating, 


QO. one of my customers wants to 
discontinue the service drop supplying 
his lighting load and use his three 
phase power service for both power 
and light. The power service is 
larger than necessary now and is per- 
fectly capable of supplying both loads. 
The power service consists of three 
No. 500,000 in a 34 inch conduit. The 
total lighting load will not exceed 150 
amperes. Now, do I have to pull 
another 500,000 CM conductor in for 
the neutral or may I use a No. 000. 
—B.K. 


A You may use a No. 000 as 
e Section 2304 reads as follows: 
“Service conductors shall have ade- 
quate current carrying capacity to 
safely conduct the current for the loads 
supplied without a temperature rise 
detrimental to the insulating covering 
of the conductors and shall have ade- 
quate mechanical strength.” The 34 
inch conduit has adequate cross sec- 
tional area to accommodate a No. 000 
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conductor so it may be pulled in with 
the three 500,000 CM conductors. 

The neutral loading is determined 
by the maximum unbalance of load, 
and it is possible that you may not 
have taken this into consideration.— 


G.R. 
Control for Welder 
Q I have proposed to install a 
© generator type welder that has 
an input of 40 amperes full load using 
a 100 ampere switch for the controller, 
and I am told I must not use it as it is 
not capable of handling such a load. 
As I read the Code, all one needs is a 
switch rated at 150% of the input rat- 
ing, which in this case would be only 
60 amperes, but I decided on using the 
100 ampere switch because on a similar 
installation made a while ago a 60 
ampere switch seemed to be not quite 
heavy enough to break the current 
without burning the blades a bit. Am 


I not correct in my proposed plan?— 
ph 


A No. The Code under Section 
e 6321, which covers motor gen- 
erator type arc welders, states that 
motor controllers must comply with 
Sections 4304, 4305 and 4383, and 
under 4383 you will note that for a 40 
ampere motor you must use a horse- 
power rated switch. Ampere rated 
switches are not suitable for use on 
motor circuits unless one first de- 
termines the maximum lock rotor cur- 
rent value and then selects the proper 
ampere rated switch. To simplify 
this, switches are rated in horsepower 
and the Code requires that horsepower 
rated switches be used for motors of 
over 2 horsepower.—G.R. 


Conduit Fill 
Please explain the reasons for 


QO. not accepting a 40% conduit 


fill when the wires are all the same 
size when the Code accepts it for two 
or more different size wires? For ex- 
ample, with Type T insulation I can 
place two No. 12 and three No. 14 
wires in a 4 inch conduit and still have 
room for several more, yet if only No. 
14 wires were used the Code table 
limits the maximum number to 4. It 
seems to me that this is an obvious 
attempt on the part of the Code to 
increase the cost of installation.— 
W.A.W. 


This question should be di- 
ra rected to the National Elec- 


trical Code Committee as no individual 
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NOW...a Busway for Lighting 


and Small Power Tools 
New FLEX-A-POWER is every inch an outlet for plugs or trolleys 
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; Now... Trumbull introduces the bus- MOST EFFICIENT PLUG-IN SYSTEM 

way for 50 amp service—lighting, small Exclusive—plug or trolley can be inserted anywhere. Exclu- 

: tools, business machines, appliances. It’s sive—no drop-out sections (which weaken system). Exclusive 
the LTG FLEX-A-POWER—an outgrowth —two, three or four-pole systems in same compact housing. 


of Trumbull’s 20-year experience with Each 10 foot length will support 250 Ibs. at any point. 


the heavier FLEX-A-POWER used so suc- NEW FREE BULLETIN TELLS why LTG FLEX-A-POWER is less 


. cessfully throughout industry. expensive, more practical than wiring and conduit...more 
flexible, more rugged than any other busway in its class. 


NO PRODUCTION BREAKS FOR RELOCATING LOAD 
Send coupon now. 


OR RE-WIRING 





Whether it’s a run of ten feet or one thousand, LTG is a a 
potential .outlet every inch of the way. It can be instantly THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 
tapped by plug or trolley—any place. PLAINVILLE, CONN. 
The load can go where it’s needed—not just where there’s | want to know more’ about savings and flexibility with LT 
a fixed outlet—and without long extension cords. FLEX-A-POWER. Please send Bulletin TEC-3. 
Nc dasecsacréesdadvisdasvewe eeeneeene eeeeeeveene 
LOWER COST INSTALLATION—EASY RELOCATION. 
. Company.... eeree COPS HEH HEHEHE HEHEHE HEEEEE 
Prefabricated LTG sections are installed much more quickly Address eeeeeeeeeeeeeeeeeeeeee eeeereeeeeeeeeeeeeee 





CRY ce ccccoscccccccvcsccccecedO@rcccccessaces 








than wiring and conduit. Systems can be dismantled and 
reinstalled—or extended—with ease and economy. [ 








Men Who Observe the Best Electrical Practice Make It a Practice to Use 


TRUMBULL(T) ELECTRIC 
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For unexcelled dependability and permanence 


ws Speedfy and Install 
CI es <TIME SWITCHES 









Highest quality material and unexcelled 
craftsmanship combine to make Auto- 
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WITH TUBE-BASE PLUG-IN FEATURES Stock Models: Single Circuit, Single 


those who demand long life dependability 
backed by an unconditional guarantee. 
Compact, carefully engineered Auto- 
matic Time Switches have new type, 
recap se 4 levers. i ig levers and dial 
C. OR D.C. OPEN OR CAN TYPE finished, Bec canal os agente 


SELF-STARTING MOTORS 


Pole, 10 Amperes Capacity to Two Cir- 
cuit, Four Pole, 45 Amperes Per Pole 
Capacity. Special models engineered to 
your requirements. 


Automatic Electric Relays . . . Midget, 
Interlocking, Circuit Control, Latching, Adjust- 
able . . . are built to exacting high standards to 
assure unexcelled dependability. Custom built 
relays designed to your specifications. 
Accurately rated Automatic Electric Relays 
deliver “Diamond Quality” performance.., 


Write for complete specifications. 
LOOK FOR THE DIAMOND SEAL FOR DIAMOND QUALITY 


50 STATE STREET 






MANKATO, MINNESOTA 
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can do justice to your question. In 
discussing this point with others, it is 
apparent that the most logical reason- 
ing behind this rule is for future ex- 
pansion. Conduits in slabs which con- 
tain no more conductors than allowed 
in Table 4 will have room for more in 
the future. However, Table 4 is not 
limited to conduits in slabs or other- 
wise concealed in building structure. 
Second in reasoning is the fact that as 
the number of conductors in conduits 
are increased their carrying capacity 
is reduced, which often make it im- 
practical to use more than three unless 
multi-conductor circuits are involved. 
G.R. 


Correction 


In our answer to the question on 
“Wiring for Ranges” in the Septem- 
ber, 1949 issue of this magazine, a 
decimal point got itself in the wrong 
place. In other words, my mathe- 
matics were not good and I made a 
mistake. 

Of course 5% of 4.3 kw. is not 2.15 
kw. but is .215. Our answer therefore 
should have read: 

“For the first 12 kw. the demand is 
8 kw”. 

“For the excess over 12 kw. which, 
in this case is 4.3 kw, at 5% of this 
4.3 kw. or 0.215 kw. plus the 8 kw. 
gives a total of 8.215 kw. dividing 
8.215 kw. by 230 volts will give ap- 
proximately 25.7 amps.” 

“Such a range therefore may be 
wired with No. 8 wire and fused at 
40 amps.” 

However, the .3 kw. part of the ex- 
cess does not have to be included in 
the computation so our figures should 
be 8.2 kw. divided by 230 volts equals 
35.6 amps. This does not change our 
final answer above.—F.N.M.S. 


OQ Some question has been raised 
© over the use of conduit as a 
ground rod. Does the present Code 
accept ordinary rigid conduit as a 
ground rod?—O.D. 


The present N. E. Code does 
A. state that a ? inch conduit or 
water pipe may be used as a grounding 
electrode. Section 2583-b also says that 
the conduit or pipe, if of iron or steel, 
must be galvanized. Many inspectors 
have felt that this meant both inside 
and outside and not all conduits have 
an inside zinc finish, Hence conduit 
has not been generally accepted. 
At the present time this section is 
being amended and will soon be 
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changed so that only the outer surface 
of the pipe or conduit must be galvan- 
ized or otherwise metal coated for 
corrosion protection. Therefore a ? 
inch rigid galvanized conduit driven to 
a depth of at least 8 feet and preferably 
10 feet should be considered acceptable 
even if the inside surface is protected 
by an enamel finish.—G.R. 


Service Entrance Cable 


May a service entrance cable 
© be used as a feeder to supply 
a distribution cabinet ?—M.A. 





Yes, if all conductors are of 
A. the insulated type. Under Sec- 
tion 3382 you will note that Type SE | 
cable, containing an uninsulated neu- | 
tral conductor, may be used within a 
building only as circuit conductors to 
a range or water heater or as a feeder 
supplying another building —G.R. 


Official NEC Interpretations 


INTERPRETATION No. 330 
Issued July 5, 1949 
Table 29 
Range Demand Factors 

QUESTION: What is the intended 
method of applying Note 1, of Table 
29 of the 1947 edition of the National 
Electrical Code? ° 

ANSWER: The maximum demands 
listed in Column A of Table 29 apply 
without correction when a single feeder 
supplies from 1 to 25 ranges of more 
than 834 kw and not over 12 kw ratings. 

Note 1 becomes applicable when, 
among the ranges there are one or | 
more individually rated more than 12 
and not more than 21 kw. It is then 
in order to increase the values of Col- 
umn A because of the added load | 
resulting from ratings higher than 12 
kw. It is the intent of Note 1 that 
the amount of this increase shall be 
at the rate of 5 per cent for each 
additional kw. or major fraction of a 
kw, whereby the average of the ratings 
of the ranges larger than 12 kw ex- 
ceeds 12 kw. 

The following two examples will 
illustrate the foregoing: 

(1) An installation has two ranges 
each of 16 kw. The average load in 
excess of 12 kw is, therefore, 4 kw. | 
Accordingly, the 11 kw value of Col- 
umn A for two ranges should be 
increased four times 5 per cent (4x5%) 
or 20 per cent, to a total of 13.2 kw, 

(2) However, for a job involving 16 
ranges, 5 having ratings 12 kw or less, 
1 rated 13 kw, 4 rated 15 kw, 3 rated 
18 kw, and 3 rated 21 kw, the sum of 
the excess “kws” of the 11 ranges rated 
more than 12 kw is 58. The average 
of those excess ratings is 5.2 kw. At 
3 per cent for each kw of this excess, 
the value of 31 kw in Column A should 
be increased 25 per cent to a final total 
of 38.75 kw. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1949 


fW-100% Oil and Grease-proof 


Deluxe Service Light 


No. 5025 


Service Light 
Convenience Outlet 


Convenience Outlet Built 25’ Vinyl Thermo- 
into Moulded Bakelite Handle plastic Cord and Plug 


Now you can have an Underwriters’ Approved portable 
Service Light with a convenience outlet built in the handle. 
The Bakelite handle is non-conductive, heat and impact re- 
sisting. The complete assembly is designed to resist oils, 
greases, acids, flame, moisture and abrasion. Each unit is 
equipped with 25’ or 50’* of tough and pliable Vinyl Thermo- 
plastic cord and plug for long life. The rugged steel wire 
cage is plated for extra wear and designed with exclusive 
No-Rol feature. The 5025 De-luxe Service Light is entirely 
new in portable lighting and gives exceptional service on 
many uses, especially in garages, maintenance departments 
and machine shops. Write for data today! 

*50’ cord is No. 5050. 


TWO OTHER PORTABLE SERVICE LIGHTS 
WITH THERMOPLASTIC CORD AND PLUG 


Based on 44 years of experience and 
popular demand two additional models of 
McGill Lamp Guards have been added to 
the line of complete assembly service 
lights. The Vinyl Thermoplastic cord and 
plug is tough and pliable and resists oils, 
greases and other hard usage. All models 
have strong, zinc plated steel No-Rol 
cages. They are finished with or without 
reflectors and LEVOLIER switches. No. 
7025 is equipped with moulded rubber 
handle, No. 8025 with polished hard wood 
handle. Either may be supplied with 25’ 
or 50’ cord. (50’ cord is No. 7050 and 
8050.) 
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For Catalog No. 43 
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aly more than ever, it’s the 


little extra features in a home that 
catch the buyer’s eye, mean faster 
salability, especially to women. 


For example, lighting fixtures by 
Virden not only assure good lighting 
but also add tasteful decoration and 
color that mean extra ‘‘buy-appeal”’. 
And produced in volume, they are 
popularly priced .. . offer real value 
... Virden value. 


So we suggest that you'll both benefit 


when you urge home builders to ie sonar: 


= yscent lamps. 
“raise the fixture allowance.” ‘ 


John C. Virden Company ° Cleveland, Ohio 
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Reader's 


maintenance and repair. 


industrial electrical contractors out of their experience. 


QUESTIONS from readers on problems of industrial equipment, installation 
Answered by electrical maintenance engineers and 


For every question 


and every answer published, we pay $5.00. 


Quiz 





Voltage Change 


UESTION 327—We have a 

Q bank of transformers delivering 
three phase power at 230 volt. 
Load consists of general laundry 
equipment, deep well pumps, cold 
storage and air compressors and 
electric bakery ovens and equip- 
ment. Total resistance load ac- 
counts for approximately 15% 
of the total load of 150 kva. The 
balance is squirrel cage across- 
the-line motors. Voltage is con- 
trolled with 165 kva. autotrans- 
former and 135 kva. capacitor. 
All present equipment ts rated 
for 220 volts a-c. 

It is proposed to install larger 
transformers delivering three 
phase current at 208 volts. Pres- 
ent power factor over long 
period of time has been main- 
tained by close attention to 


efficient loading, at 97.1—J.B.J. 


A TO QUESTION 327—In 
e changing the transformer bank 
from 230 volt, 3 phase to 208 volt, 3 
phase, a 22 volt drop or 10% drop is 
indicated. 

Motors of this voltage are usually 
constructed for 220 volt, although this 
may vary somewhat with different 
manufacturers. Motor characteristics 
are affected in various ways by a volt- 
age drop. If our calculations are based 
on the difference between a 220 volt 
rating and a 208 volt supply, a lesser 
effect will be indicated. However, 
assuming that all calculations have 
been made on a 230 volt base, the re- 
duction to 208 volt would be as fol- 
lows. 

Starting and running torque will de- 
crease from 17% to 19%. 

Synchronous speed will remain the 
same, : 

The full load slip will increase ap- 
proximately 20%. 

Full load speed will 
approximately 1%. 

The efficiency of the motor will vary 
depending on the load. At full load, 
there will be an efficiency decrease 
of approximately 14%, while at one- 
half load, the efficiency will increase 
from 1% to 2%. 

The power factor effect will also 
vary depending on the load condi- 


decrease 





tions of the motor. At full load there 
is only a slight improvement in the 
power factor, while at one-half load, 
it is improved from three to five times 
the full load factor over similar condi- 
tions at the normal voltage. 

Starting currents under similar load 
conditions would show an increase of 
approximately 10%, with an approxi- 
mate 5% full load temperature rise. 
This would mean that the motor is 
taking advantage of its overload capac- 
ity when running at full load, and, 
therefore, little additional overload 
capacity is available. 

The capacitor bank will be affected 
by the drop in voltage, thereby reduc- 
ing your overall power factor. Capaci- 
tor power factor correcting effect 
varies as the square of the voltage. 

The thermal output of the heating 
element of your resistance load will 
be decreased as the square of the volt- 
age. Therefore, to maintain a given 
effect, it will be necessary to increase 
the current either by reconnecting the 
resistance units or adding additional 
units. 

The overall effect of changing from 
230 to 208 volts will be largely in the 
increase of current required by all 
equipment and the distribution sys- 
tem.—A.J.L. 


A TO QUESTION 327—There 
@is probably nothing to worry 
about in the change of voltage from 
230 or 220 to 208. 

Most of the bakery oven equipment 
is probably controlled by a thermostat 
and therefore will not be affected ex- 
cept that it will take longer to come 
up to temperature. Any of this heating 
equipment not controlled by a thermo- 
stat would not get as hot as it now 
does. The watts consumed, in the lat- 
ter case, would vary as the square of 
the voltage. 

The power factor of the motor load 
will be increased. The torque and speed 
of the motors will be decreased. The 
usual commercial motor will take a 
10% voltage change from the rated 
value without abnormal operation. The 
voltage change from nameplate rating 
in this case is only about 5%.—C.S. 


A TO QUESTION 327—Effects 
@ of operating 220 volt motors and 


equipment on a 208 volt service is 
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quite often not noticeable. In some 
cases, however, the installation of a 
booster transformer is advisable in 
order to use existing 220 volt equip- 
ment and have it perform satisfac- 
torily. 

According to the indicated P. F. 
(.97), J.B.J. has an ideal installation 
and therefore need not worry about 
operation of 220 volt equipment on the 
proposed 208 volt service. 

In regard to the 165 kva. auto 
transformer, readers would like more 
data, and for his information, an auto 
transformer does not “control the 
voltage.” It is used for step down 
or step up transformation. 

Since there is no lighting load to be 
connected to the proposed transformer, 
nothing would prevent him from 
changing the taps so as to receive 220 
volt service.—G.L. 


Induction Motors 


UESTION 328—I have two in- 
O duction motors, 550 v— 3 ¢ — 
1 hp. each, 60 cycle, one running 
at 1725 rpm., and one at 1720 
rpm. It is important that these 
two motors run in step with each 
other. What ts required is a 
simple control system to make 
sure that these motors do not get 
out of step more than 15 degrees. 
—H.H.S. 3 


A TO QUESTION 328—The 
e motors referred to are presum- 
ably squirrel-cage motors, in which 
case there is no simple control system 
by means of which they can be kept 
in step with each other. 

Under certain limited conditions, 
wound-rotor motors can be made to 
operate in synchronism by connecting 
their rotor circuits together through 
suitable common resistors. The loads 
will need to be constant, such as those 
of a frictional nature. 

By operating these motors at a slip 
of approximately 4 or more of syn- 
chronous speed, sufficient synchroniz- 
ing torque is transmitted between the 
motors to keep them in step. A value 
of rotor resistance of about 40% of 
that necessary to give full-load torque 
at standstill will be about right to give 
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full load torque at about $ of synchro- 
nous speed without exceeding full load 
current. It should be noted that the 
available horsepower will only be about 
% of the normal rating, and that the 
efficiency will be low.—R.J.B, 
A TO QUESTION 328—The 
e speed of squirrel cage induction 
motors will fluctuate directly with the 
load on each motor. Therefore, to 
have two induction motors operate in 
synchronism presents more than a 
simple control problem. Here are 
three possibilities, 2 of which involve 
double extended shafts in the motors. 
1—Convert the motors to synchro- 
nous machines by notching the rotors. 
This can be done by machining 4 
poles on the rotors, accomplished by 
dividing the circumference of the ro- 
tor into 8 equally spaced sections, and 
then machine 4 inch of material from 
every other section. 

However, this method cuts the hp. 
rating to about 4 of the induction 
motor rating. 

2—By coupling the 2 motors to- 
gether mechanically by means of a 
shaft, or belting together with pulleys. 
This normally requires double ex- 
tended shafts on the motors. 

3—Add wound rotor motors, one to 
each induction motor. Couple one to 
each motor, energize the stators so that 
the rotation will be the same as that 
of the motors, and instead of shorting 
the rings of these wound rotor motors, 
connect the two sets of rings electri- 
cally, M:, M. and M; of one to the 
corresponding rings of the other.— 


A TO QUESTION 328—If these 
@ motors are to run independently 
of each other, keep in step, I would 
say it is impossible to get a simple 
control to do the job. 

I would suggest coupling the motors 
to a common shaft and take one drive 
directly from this shaft and the other 
through some sort of a clutch arrange- 
ment. To prevent the 1725 rpm. motor 
from taking most of the load, the volt- 
age could be adjusted for average load 
condition by connecting resistors in 
series with the 1725 rpm motor. The 
correct values of resistors of course, 
would be the ones that caused each 
motor to draw the same current under 
normal load. If at times there was only 
half the load, one motor could be 
switched off.—J. H. G. 


Magnet Coil Winding 


() pin con 329—I operate a 


plant containing numerous sole- 
noid-operated switches, contac- 
tors, dashpots and magnetic 
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valves. This plant is situated at 
the end of an overloaded and 
unbalanced 3-phase 2400-volt 
distribution system, with power 
stepped down to 220 volts for 
motor and solenoid operation. 

The overload goes back to the 
boilers. At low steam pressure, 
the engines sometimes slow down 
under load. This lowers the fre- 
quency. One large synchronous 
motor operated intermittently 
and numerous smaller induction 
motors on our feeder play hob 
with the power factor. Lights of 
lighting circuits go on and off 
incessantly and frequent starting 
and stopping of split phase mo- 
tors cause continuous wavering 
of system unbalance. 

As a result of this evil com- 
bination, our magnetic coils give 
us trouble by heating, humming, 
partly releasing their holding 
load and sometimes by burning 
out. Both factory-made and 
home-made coils give us trouble. 
But the latter gives the best 
service and lasts longest. A 
greater proportion of iron than 
in factory designs also helps. 

While I have had some success 
with my own coil designs to meet 
these operating conditions, I 
would like to have practical in- 
formation on winding coils for 
varying voltage (200-220 volts), 
variable — frequency (57-61 
cycles), varying power factor 
(.75 lagging to 1.05 leading) and 
with varying phase unbalance by 
20%.—G.H. 


A TO QUESTION 329—With 
e@ reference to your question for 
data on magnet coil winding, it is 
difficult to do this in less than a full 
course. As a matter of fact, a book by 
Roters on Electromagnetic Devices 
has appeared which is excellent, and 
I would recommend reading this. 

In any event, in the case of varying 
voltage, etc., the best thing to do is to 
redesign the coil so that it will oper- 
ate satisfactorily with the lowest ap- 
plied voltage and the highest fre- 
quency. The reason for this is that it 
is the flux that causes the pull and this 
flux varies directly with the voltage 
and inversely with the frequency, 
therefore the worst case will be when 
the voltage is low and the frequency 
high. The power factor and the phase 
unbalance do not matter.—H.H.S. 


TO QUESTION 329—Install 

@ a 2% constant voltage transfor- 

mer for the coils. Use a fusetron or a 
circuit breaker as an added protection 
in 1 coil lead. An ammeter will locate 
defective coils, or defective magnetic 
circuits. Voltage must be measured 
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SOLDERING 
HEATING 
BRAZING 


Srest-O-Lite 5-in-1 Precision-Control Outfit 


Trade-Mark 


Four stems and soldering copper cover every electrical job, from heavy 
soldering or heating to wire splicing or finest work on delicate instru- 
ments... Burns “Prest-O-Lite” Acetylene, from handy, small tanks, at auto- 
matically regulated, constant pressure ... Needle valve flame adjustment 
... Full heat (2,800 deg. F.) instantly, without pumping, priming, or 
warmup ...No smoke or fumes... Light and easy to handle. 


@ Ask your jobber or write us 
for more details. The Linde 
Air Products Company, 30 E. 
42nd St., New York 17, N. Y. 
In Canada: Dominion Oxygen 
Company, Limited, Toronto. 


The term "Prest-O-Lite” is a registered 
trade-mark of The Linde Air Products Com- 
pany, a Unit of Union Carbide and Carbon 
Corporation. 





ORDER FROM 
Precision Model ......... $22.50 YOUR 
Standard Model .......-.. 16.50 LOCAL JOBBER 
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"This drill bit was 
slow as molasses” 





“But this drill bit bored more holes in 
concrete cleaner, faster, and for less 
money per hole. That's because it's 
THE ORIGINAL 


ROTARY CONCRETE DRILL BIT 


FREE FACTORY RE-SHARPENING until 
further notice. Get the money-saving facts 
for your concern. Write today for free, 
illustrated folder giving complete details. 













ROTARY CONCRETE DRILL COMPANY 
650 S. ARROYO PARKWAY + PASADENA 1, CALIFORNIA 
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at the coil terminals. A 3 element 
recording voltmeter will help you bal- 
ance the load on the 3 phases, and 
will also help you locate times when 
the line is underloaded, so that a pri- 
ority system will improve voltage con- 
ditions.—H.S. 


A TO QUESTION 329—In gen- 
e eral, you should find most com- 
mercial produced solenoid coils oper- 
ating satisfactorily under the varying 
voltage and frequency changes as de- 
scribed by G. H. In my opinion, 
however, there is something radically 
wrong which perhaps escaped his ob- 
servation, 

The most ideal solution to his prob- 
lem is not trying to design, or redesign 
equipment to meet the erratic operat- 
ing condition. But start rectifying 
the trouble at its source, which perhaps 
is of mechanical nature, engine gov- 
ernor or improper engine valve set- 
ting, which in turn at different load 
conditions could reflect detrimentally 
upon the electrical end. 

Here is a suggestion. Perhaps G. H. 
should give the installation of capacitor 
serious consideration or may find it 
more convenient to incorporate top 
changing equipment which perhaps 
will rectify his entire problem. For 
his information on P. F. there is no 
1.05 leading or lagging because 1. is 
unity or 100% P. F.—J.P.M. 





Can you ANSWER 
these QUESTIONS 


QUESTION M15 —We have a 300 hp. 


synchronous motor connected to a 
cement grind tube mill. The field 
applying controller is of the slip-cycle 
type. 

Due to high voltage conditions, the 
transformer supplying the 220 volts to 
the field controller, burns out. We have 
found that the machine works as 
smoothly with the exciter connected 
directly to the motor field (field apply- 
ing contactor jumped out). 

Is there a possibility of insulation 
breakdown due to high voltages in- 
duced in the motor field ?—V.W.B. 


QUESTION N15—We have a 2 pole 
d-c shunt motor of 3 hp. with a 24 slot 
armature connected lap. Now for a 
long time this motor has been operat- 
ing with arcing brushes and a hot 
commutator which we cannot seem to 
remedy. Upon investigation of the mo- 
tor armature, we found a coil throw 
of 1 to 12 which we believed should 
be 1 to 13 slots. Do you think that by 
rewinding the armature with a coil 
throw of 1 to 12 would remedy our 
trouble ?—E.J.K. 
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QUESTION P15—A fellow worker and 
I had a discussion one day about 
the voltage developed in a Y con- 
nected transformer or generator. He 
maintained that if one leg to ground 
showed 110 volt, the voltage between 
two legs would be 220 volt. I told him 
I didn’t think that they would double 
like that due to the fact that the two 
voltages would be 120° E apart and 
the various voltages would be some- 
thing like 120 volt to ground and 208 
volt between phases. Who is right and 
why? Does this same rule apply for 
delta connected transformers and gen- 
erators ?—H.V.S. 


QUESTION Q15—In a vacuum steam 
heating system, there is a vacuum 
pump controlled by a switch which 
has a position marked float for night 
use, and a position marked vacuum 
and float for daytime use. 

What is the best system to use in 
order to install a clock to make these 
changes automatically ?—H.S. 





QUESTION R15 —Some time ago I was | 


checking some electronic equipment 
which was not operating properly. 
The equipment included a thyratron. 
Several times the thyratron flashed and 
glowed all over. Normally, the tube, 
when conducting, had only a small 
glow near the elements. Can any- 
one explain this condition ?—C.S. 


QUESTION $15-— Would it be practi- | 


cable to put a squirrel-cage winding 
on a wound-rotor, 4+ hp., 110-volt a-c 
single phase commutation type motor? 
The old rotor winding has burned out 
and been stripped. Would this motor 
run O.K. if I put a starting winding 
in the stator ?—W.A.B. 


QUESTION T15 —For the past several 
years, high interrupting capacity 
fuses have been marked with two 
ratings, for example 100/65E. My 
question concerns which rating should 









be used. The recommended protection | 
for a 100 kva., 2300 volt, 1 phase trans- | 


former is 100 amps. Should we use 


100/65E amp fuses, or 150/100E amp | 


fuses >—W.E.T. 


medium 


QUESTION U15—What 


type 


base harter socket mounted on a 4 | 
inch box will stand up to 400 degrees | 
fahrenheit when used at a_ bakery | 


oven ?—H.S. 


PLEASE SEND IN 
YOUR ANSWER BY DECEMBER 15 
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| UNISTRUT 


. 
4 


13 Fewer Hanger Stems and Canopies 


Unistrut’s great channel strength per- 
mits wider spacing of stems—up to 
15 ft. apart if desired, but a better 
appearing installation and obvious 
savings. 


@ Perfect Alignment 


Unistrut channel is rigid, strong and 
perfectly straight—gives you true align- 
ment of fixtures. Cleaning, re-lamp- 
ing or other servicing cannot disturb 
this alignment. 


©) Completely Flexible 


Stems or rods can be installed at any 
point along Unistrut channel to over- 
come possible ceiling irregularities or 
obstructions. Ideal for continuous runs 
or intermittent spacing of fixtures. 





The New, Better, 
W ay to Hang 


FLUORESCENT 
FIXTURES 


Z 


4) Faster, Easier Installation 


Unistrut channel and fittings are ate 
tached to fixtures quickly and easily 
at normal working height or at sus- 
pension level. No drilling, no welding, 
100% adjustable. 


© Added Safety 


Unistrut assures the utmost safety of 
installation because an entire row of 
fixtures becomes a single integrated 
unit—added safety obtained by no 
other method. 


© Saves Time and Money 


Reduces number of canopy and stem 
sets used, lowers wiring and rewiring 
costs, eliminates drilling and welding 
costs, saves planning and installation 
time. 


Fully Tested and Proved by Contractors — on Thousands of Installations 
Demanding the Finest in Lighting! 








plete. 






You Need Only These Few Unistrut Parts 


Unistrut Steel Channel and Patented Spring Nut 





Joiner Fit- 
ting, com- 
plete. Drive-in End 
Cap. 
am in <= 
Closer Strip. 
a eases End View of 
Hanger Fitting 


Supporting Uni- 
strut Channel 











U.S. PATENT NUMBERS 


2327587 2345650 2380379 
2329815 2363382 
® 


r 
i 
2405631 ' 
‘ 
i 
i 
; 


Representatives in Principal Cities 





> Write today for your Free copy of New Unistrut Bulletin on 
Hanging Fluorescent Fixtures. 


me ee ee ee me ee me ee eee me ee ce ee ea SD SD aD any 


UNISTRUT PRODUCTS COMPANY 


1013 W. Washington Blvd., Chicago 7, Il. 
DEPT. 81 , 


Please send me your new Unistrut Bulletin 
on Hanging Fluorescent Fixtures, without 
obligation. 


Name. 








Company 
Address 





Zone Illinois 








City 
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PYLET 
PRACTICAL DESIGN 
FEATURES 


oie 


r 


| 


Accurate, malleable iron castings made 
in Pyle-National’s own foundry. Double 
weather-proof protection—first, galvan- 
ized, and then finished with baked spray- 
ed aluininum. 


Smooth interiors, round edges and large 
wiring spaces prevent damage to wires. 
Ribbed sidewalls provide extra strength. 


Strong Domed Covers are warped and 
Body Cover Joints are ground flat for tight 
gasket seal. Heavy hub sections of ample 
cross section are tapped straight and true 
with accurate, cleancut, TAPERED threads. 


it is 


Dowl-pin type self retaining screws pro- 
vide easy alignment of covers—hold cov- 
er and gasket together during handling. 


A Modern Line of Improved 
Heavy-Duty Conduit Fittings 


al 


war ees aT OHMPIMY 
* 


A Full Range of Types and Sizes for Industrial Wiring 


1. FS AND FD PYLETS AND COVERS—1, 2, 3 and 4 gang, 
square corner types, take all standard switch and receptacle 
plates. 


2. ROUND BASE PYLETS AND COVERS-—Ideal for Vapor- 
tight junction boxes—Flush and surface mounting. Take stand- 
ard 4-inch outlet box cover; also vaportight fixtures, plug 
receptacles and Flexible fixture hangers. 


3. VAPORTIGHT LIGHTING FIXTURES—With heavy cast 
metal bases, weathertight sealing and sturdy guards. Complete 
line, for 10 to 200 watt lamps, for conduit or wall mounting, 
universal 4 and 5 hub types, two and three gang, handrail and 
outlet box types, also midget fixtures. 


4. FLEXIBLE FIXTURE HANGER PYLETS— Universal joint 
hub allows easy removal of fixture, free swing movement of 
fixture with stop to prevent wire injury, also cushion type for 
protection against vibration. Also rectangular Pylets with 
suspension hanger. 


5. CAST METAL SAFETY SWITCHES AND CIRCUIT 
BREAKER PYLETS—Heavy duty safety switches and fuse 
boxes with or without plug receptacles and circuit breaker 
Pylets with all features for reliable service under severe 
conditions. Safety switches have quick make and break, inter- 
locked cover and weathertight gaskets on both cover and hub 
plates. Available with interlocking plug receptacles. 


eeeeeeeeee eee eeeeeeveeeeee eevee eeene 8 


Refer to your Pylet Catalog 1100 for complete listings includ- 
ing plugs and receptacles —explosion-proof pylets, cord and 
cable grips — flexible conduit couplings — unions — reducers— 
elbows and grip handles — portable hand lamps, 


THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


DISTRICT OFFICES and REPRESENTATIVES in Principal Cities of the United States 
EXPORT DEPARTMENT: International Railway Supply Co., 30 Church St., New York 
CANADIAN AGENT: The Holden Co., Ltd., Montreal 


SINCE 1897 


PLUGS and RECEPTACLES - FLOODLIGHTS - TURBO-GENERATORS - LOCOMOTIVE HEADLIGHTS - MULTI-VENT AIR DISTRIBUTION 
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Automatic Time Switches for Industry—Part I 


Automatic time switches play an important part in increasing industrial pro- 
ductivity and reducing operating costs of both industrial and commercial enter- 
prises. This first article outlines the mechanics of time switch operation and the 
types of units now available. 


N industry, automatic closing and 

opening of electric circuits, on a 

fixed daily schedule, is a natural 
job for the time switch. When properly 
and wisely selected for a specific ap- 
plication, the automatically function- 
ing time switch, as one of the tools of 
a modern mechanized industry, will 
pay its way and contribute its share to 
increased productivity and reduced 
operating costs. In addition to effect- 
ing operating economies, the time 
switch assures the user that an indus- 
trial operation, or process, or plant 
lighting circuit will be switched ON 
or OFF when scheduled, night or day. 
Time switch operation eliminates 
costly switching delays and omissions 
because of inconvenience, forgetful- 
ness, mishaps and other natural human 
weaknesses of plant attendants. 

Electric time switches are particu- 
larly advantageous in factory opera- 
tions where power and lighting circuits 
are operated before the work shift be- 
gins, or after the work shift ends. For 
example, at a wage rate as low as $1.00 
per hour, a saving of only 15 minutes 
a day by using a time switch will save 
$61.25 in a 245-day work year. In 
addition to the convenience of auto- 
matic operation which is provided, 
costly delays are avoided in energiz- 
ing circuits on many types of industrial 
processes with resultant savings that 
can hardly be evaluated. These savings 
compare with an annual cost of $7.00, 
computed with the following conserva- 
tive assumptions: a time switch cost 
of $30.00 installed, an average life of 
at least 74 years, and 10 percent of 
first cost for operation and mainte- 
nance, 

As distinct from electric timers, the 
time switch, as a rule, performs a 
relatively few switching operations 
over a comparatively long period of 
time. Basically, modern electric time 
switches are a combination of a syn- 
chronous motor driving a 24-hour 


By George E. Sangster 


Sales Research Engineer 
Sangamo Electric Company 
Springfield, Illinois 


dial, or a 7-day dial, fitted with ad- 
justable lugs which operate the switch- 
ing mechanism on a fixed schedule. 
Specific industrial applications of time 
switches, some in conjunction with 
electric timer controlled operations, 
will be illustrated after analyzing typi- 
cal time switches which are available. 


Basic C onstruction 
« 


The basic principles of the many 
makes and models of time switches on 
the market are essentially the same. 
But the design details, operating fea- 
tures, performance and construction of 
the various makes and models differ 
widely. Some switches are for special, 
limited applications. Others may be 
adaptable to a wide range of applica- 
tions. None is universally adaptable to 
all jobs. Therefore, an understanding 
of time switches in their various forms 
is essential in selecting the right switch 
to obtain the maximum utility and 
economy on a specific application. 

In all electric time switches there 
are three basic elements: 

1. The drive. 

2. The dial. 

3. The switching mechanism. 

The drive, through a system of tim- 
ing gears, rotates the dial. Attach- 
ments, fixed at clock-time points 
marked on the dial, operate the elec- 
tric cricuit switching mechanism. 


Types of Drives 


The time switch drive may be one 
of three different types: (1) straight 
synchronous, (2) synchronous-carry- 
over, and (3) electrical wound—each 
designed for a specific operating con- 
dition. Figs. 1-A, 1-B, and 1-C, show 
the mechanism of each type. 


Straight Synchronous motor drives 
are used in the simplest forms of 
switches. With this type of drive, the 
supply of electric power to the switch 
motor must be continuous with con- 
stant frequency. In this form of 
switch the synchronous motor is the 
timing element. Accurate timing de- 
pends on constant motor speed, which 
is directly proportional to frequency. 











' 
Baxeure 


Whee 









5m 4m 


Sno 20 
DRIVING GEARS 





FIG. 1—Driving mechanism for 
(A) straight synchronous; (B) 
synchronous-carryover; and (C) 
electrically-wound types of auto- 
matic time switches. 
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FIBERGLAS-BASE LAMINATES... 


What They Are 


They are materials possessing a desirable combination of insulating and 
mechanical properties produced by applying heat and pressure to layers of 
cloth or mat, made of Fiberglas* Glass Yarn or Fibers, impregnated with, 
and bonded by, appropriate resins. 

Phenolic Laminates. Cloth or mat of Fiberglas Yarns and Fibers, impregnated 
with phenolic resins... offers good physical properties, low moisture absorp- 
tion and high dielectric strength . . . can be machined and punched. 
Melamine Laminates. Glass cloth impregnated with melamine resins. . . 
possesses very high dielectric strength with exceptionally low moisture 
absorption . . . can be machined and punched. 

Silicone Laminates. Glass mat and cloth impregnated with silicone, a thermo- 
setting resin having very high heat stability . . . contributes to low dielectric 
loss factor and low moisture absorption. 

Polyester Laminates. Mat and cloth made of Fiberglas Yarns and Fibers im- 
pregnated with thermosetting polyester resins . . . good resistance to 
elevated temperature . . . good electrical and mechanical properties . . . 
complex shapes possible with low-cost tooling . .. excellent machining 
and punching properties. 


Forms Available 





| SHEETS TUBES RODS 











Phenolic | 36” wide to 96” long. Up to 6" 1.D. in 18", 36” | Up to 2” diameter. Up 
Up to 2” thick. or special lengths. to 36” long. 
Melamine| 36” wide to 96” long. Up to 1¥%2” diameter. Up to 4” diameter. 
Up to 2” thick. 
Silicone 36” x 46”. Up to 1” 
thick. 








Polyester Flat, up to 36” x 60”. 
1/32” to 1” thick. Special shapes possible 














Who Makes Them 


PHENOLIC MELAMINE SILICONE POLYESTER 
X X 
x X 


Continental-Diamond Fibre Co., Newark, Del. 
The Formica Insulation Co., Cincinnati, Ohio. . . 
Franklin Fibre-Lamitex Corp., Wilmington, Del. 


General Electric Co., Plastics Div., Chemical 
i, PHNNNS FA 5 ob ices eyassseve 


Laminated Plastics, Inc., Cleveland, Ohio..... x 
Mica Insulator Company, Schenectady, N. Y. . 
Panelyte Div., St. Regis Paper Co., Trenton, N. J. 
National Vulcanized Fibre Co., Wilmington, Del. 
Spaulding Fibre Co., Inc., Tonawanda, N. Y. . 
Synthane Corp., Oaks, Penna............... 
Taylor Fibre Co., Norristown, Penna......... 
Taylor Fibre Co., LaVerne, Calif............. 
Westinghouse Electric Corp., Trafford, Pa..... x 


xx MK KK OK *< <x x &< 
<< 


<< x 


x 


In addition to laminates, Fiberglas-base materials are available in all 
forms commonly used in the manufacture and maintenance of motors, 
generators and other electrical equipment. For information on the 
we line, write: Owens-Corning Fiberglas Corporation, Textile 
Products Division, 16 E. 56th St., New York 22, N.Y., for a copy 
of the “‘Fiberglas Electrical Insulating Materials” manual. 








YARNS FOR USE IN: CORD ¢ TAPE ¢ BRAIDED SLEEVING « CLOTH ¢ LAMINATES 
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Fiberglas-Insulated Electric Motor 





ARMATURE END CAP 
(3) (Fiberglas-Base Laminate) 











ie, 





COMMUTATOR \ 
LEAD SUPPORT 
Wastens 
— Laminate) 


‘ 
\ 


acceso sane 


; SLOT WEDGES 
(Fiberglas-Base 





() 
©) 





ARMATURE 






Laminate) 
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BRUSH HOLDER 
(Fiberglas-Base 
Laminated Tube) 


BRUSH CAP 


(Fiberglas-Base Laminate) 


THE FIBERGLAS-BASE LAMINATES, spotlighted above, were used in 
this motor to provide high tensile, compressive, flexural and im- 
pact strengths as well as dimensional stability and heat resistance. 





‘OTHER FIBERGLAS-BASE MATERIALS USED: 


. Pleld Coil (wrapped with Tape made of Fiberglas Yarns) 

Field Coil Magnet Wire (Fiberglas-insulated) 

. Fleld Coil Support (Tapes made of Fiberglas Yarns) 

Armature Shaft Insulation (Fiberglas Yarn in Sleeving or Tubing) 

“hee Slot Liner (Fiberglas-Mica or Cloth made of Fiberglas 
‘arns 

Armature Coil Magnet Wire (Fiberglas-Insulated) 

Armature Coil Lead Protection (Sleeving made of Fiberglas Yarns) 





2en= 


NO @ 


Where They Are Used 


Fiberglas-Base Laminates are used for panel boards, slot 
sticks, transformer spacers, switch bases, terminal strips 
and boards, insulating washers, coil forms, pole collars, 
arc shields, etc. 


Phenolic Laminates used wherever above average 


tensile, flexural, compressive and impact strengths, com- 


“Fiberglas is the trade-mark 
(Reg.U.S.Pat.Off.) of Owens- 
Corning Fiberglas Corporation 
for a variety of products made 
of or with glass fibers. 


OWENS-CORNING 


FIBERGLAS 





8. Armature Terminal Lead Wires (Fiberglas-Insulated) 
9. Field Coil Ground Lead Wire (Fiberglas-insulated) 
10. Field Coil Live Terminal Lead Wire (Fiberglas-insulated) 
11. Armature Coil Leads (Tied with Fiberglas Cord) 
12. —s Coil Lead Separator (Cloth or Tape made of Fiberglas | 
arns 
13. Sleeving or Tubing (Fiberglas Yarns) 
14. Field Coil Lead Wire (Fiberglas-insulated) 


bined with good electrical properties, are required. 
Melamine Laminates . . . used where fire, arc and tempera- 
ture resistance, and high impact strengths are important. 
Silicone Laminates . . . used in electrical apparatus where 
ambient or operating temperatures are, or might be, 
excessively high. 

Polyester Laminates . . . used where above average tem- 
perature resistance and physical properties are required 
... as an excellent general application laminate material. 


INSULATING 
_ MATERIALS 


VARNISHED CLOTH + SATURATED TUBING « MAGNET AND LEAD WIRE « MICA COMBINATIONS 
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Glossary of Common Terms Used With Time Switches 


TIME SWITCH: A 24-hour timing device of the type generally used 
to open and close electrical circuits according to the time of day, on 
a continuously repeating schedule. (NEMA definition). 


TIMER: As distinct from a time switch, a timer is a device for auto- 
matic control of an electrical circuit to provide one operation, or a 
sequence of operations, over an elapsed time interval, with no par- 
ticular relation to the time of day (except in the case of a 24-hour 
program timer). 

SYNCHRONOUS: Applies to timing motor having average constant 
speed exactly proportional to frequency (cycles per second) of the 
alternating current power supply. 


ASYNCHRONOUS: Applies to induction type winding motors having 
speed not proportional to power supply frequency, as used on elec- 
trically-wound time switches for alternating current circuits where fre- 
quency is not constant. 


CARRYOVER: A clock mechanism, usually electrically wound, for 
driving the time dial automatically when timing motor stops if power 
supply is interrupted. 


TIME SETTING: Time of day for a particular setting of the dial 
against an index, or time pointer. 


TIME INTERVAL OR TIME LIMITS: The elapsed time periods 


between one switch operation and the next succeeding operation. 


REVERSED TIME LIMITS: Provided by special construction, inter- 
changing standard switch elapsed time periods. 


24-HOUR TIME DIAL: Standard dial arranged to trip switch mechan- 
ism according to a fixed schedule of operations repeated every 24 
hours. 


TIME-SETTING LEVERS: Adjustable levers attached to the time dial 
to trip the switching mechanism at the desired time of day. 


OPERATING LEVERS: Link the time-setting levers and the switch 


blades. 


OMITTING DEVICE: Also called Holiday Cut-out. Usually a star 
wheel with spokes marked for days of the week, operating as an 
accessory to a standard 24-hour dial. Pins inserted in the spokes 
vary the normal daily schedule of operations as desired. Not adaptable 
with astronomic dials, On a 24-hour dial switch provides certain 
operating features of a 7-day calendar dial. 


ADVANCE TIME DEVICE: Also called Early Cut-off. Similar in con- 
struction to an Omitting Device, operating as an accessory to a 24-hour 
dial with an Omitting Device. Causes the switch to operate earlier 
than the regular time setting on any selected day or days of the 
week. Not adaptable with astronomic dials. 


ASTRONOMIC DIAL: A form of 24-hour dial, arranged to vary 
automatically the time of switching operations from day to day; com- 
pensating progressively for the changes in times of sunrise and sunset 
with changes in seasons. Standard dial turns circuit ON at sunset 
and OFF at sunrise. With reversed time limits, circuit is turned 
ON at sunrise and OFF at sunset. These are used for automatic 
control of lighting circuits of all kinds. 


MIDNIGHT BRIDGE: An astronomic dial feature, providing for an 
OFF operation, adjustable to any time between 9:30 P.M. and 2:30 


LATITUDE: Designates geographical location as an angular distance 
measured in degrees, no and south, from the equator. Astronomic 
dials vary in construction for use at different latitudes. 


7-DAY CALENDAR DIAL: Standard dial arranged to trip switch 
mechanism according to a fixed schedule of operations repeated every 
week. Time intervals between successive operations longer, and time 
setting less accurate than 24-hour dial. 


PROGRAM DIAL: Standard dial arranged to trip switch mechanism 
according to a fixed schedule of operations repeated every 24 hours. 
Compared to a standard 24-hour dial, more operations per day are 
provided, and time intervals are much shorter. 


LOAD CONTACTS: Switch contacts either in main circuit of load 
under time control, or in relay circuit controlling load circuit. 


MOMENTARY CONTACTS: Contacts energizing electric circuits under 
time control for short intervals of time in the magnitude of ™% to 
10 seconds. May be auxiliary to load contacts. Typically used on 
bell-ringing circuits, rest-call buzzers and energizing of relays for 
short periods. 


DUPLEX TIME SWITCH: Consists of two separate switch units oper- 
ated by the same timing mechanism, all in one case. Sequence of 
switching operations of one unit is entirely independent of the other. 


TWO-CIRCUIT TIME SWITCH: Generally, a time switch with one 
24-hour dial for independent control of two separate circuits. 


FIG. 2—Minimum time limits be- 
tween an ON and the next OFF 
operation vary with each make of 
time switch. 





FIG. 3—A program dial with 
screw-pin settings for operating 
switch mechanism as close as every — 
five minutes throughout a 24-hour 
period. Omitting Device disk at 
lower right has pin set to prevent 
switch operation on Fridays. 


The exact relationship is shown by the” 
formula: 
120 


N=asx% Number of motor poles 
Where: N = revolutions per minute 
f = frequency in cycles per second 
Synchronous-Carryover drives, as 
the name implies, are dual drives. 
Normally, in switches with this type 
of drive, when power is on, a synchron- 
ous timing motor drives the dial and 
winds a reserve spring through dif- 





: 


ferential gearing. When the power” 


supply. is interrupted, the 


reserve 


spring in a clock mechanism auto-~ 


matically drives the dial. When the 


power is restored, the synchronous” 


motor again automatically drives the 


dial and rewinds the spring in prepara- ” 
tion for the next interruption. In one 7 


make of switch the reserve spring will 
drive the dial with accurate timing: 
throughout a 10-hour period. Switches) 
with motor-wound reserve springs are 
particularly suited for automatic time 
control on isolated installations wher€ 
it is inconvenient and costly to reset 
the time dial after power outages. If 
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Announcing... 


es 


The NE W Size 6 and Size 7 
SOLENOID Starters 























SOLENOID MOTOR 





All the Advantages 
of SOLENOID design 


In years of service, under all operating conditions, the Allen- 
Bradley solenoid construction has proved its superiority beyond all 


* . 
nn the Re Ww question of doubt. Now Allen-Bradley has developed Sizes 6 and 
7 solenoid starters . . . with all the features that have proved so 


Si LE © t & 7 successful in smaller Allen-Bradley starters. Check its many features, 
STARTERS ) # 





SILVER ALLOY CONTACTS 


The double break, silver alloy contacts 
never require cleaning or filing—a dis- | 
tinct advantage over conventional copper- 7 eee ENGID CONTACTORS WAVE Si: VER ALLOY CONTACTS 
to-copper contacts. eRe tte THE 


SIMPLE, RUGGED wi ACTS NEED 


REPLACEMENT 


CONSTRUCTION , | mr oerl 


SILVER ALLOY HAS 





These starters have no pins, pivots, ( enti wihtios atnan 
hinges, or complicated mechanisms to eran | : 
cause trouble. The solenoid switch mech- | 
anism has only one moving part. 


SMALLER SIZE 


The open type Size 6 starter is less 
than 4 as large as conventional starters, 
and the enclosed unit takes only 58% 
of the floor space. Size 7 is even smaller, 
compared with other starters. 


STEEL PANEL MOUNTING 


The switch is mounted on a metal base 
plate instead of a slate panel, and is 
self insulated. It can be quickly and easi- 
ly mounted to metal surfaces without ad- 
ditional insulation. 


FRONT-OF-PANEL WIRING 

All terminals and wiring are readily 
accessible from the front. There is no 
back panel wiring. 


AVAILABLE IN MANY FORMS 


Size 6 and Size 7 solenoid switches 
can be furnished in 2 pole or 3 pole 
contactors, across the line starters, re- 
versing switches, reduced voltage starters, 
and many other combinations where clap- 
per type switches were previously used. 


White {or Information 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 
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FIG. 4—A 7-day calendar dial pro- 
viding individual daily settings has 
half-hour graduation for each week 
day. ON to OFF or OFF to ON 
operations can be set as close as 
three hours apart. Dial has six ON 
and six OFF riders attached. 





FIG. 5—Typical astronomic dial 
automatically compensates daily for 
the change in sun-time throughout 
the year; turns circuit ON and OFF 
at sunset and sunrise. 






















some switches a hand-wound spring is 
used for the carryover drive—in these 
switches the advantage of automatic 
carryover operation is lost because 
manual winding is required. 

Electrically-Wound spring drives 
are used in switches when the alter- 
nating current power supply does not 
have constant frequency, or is liable 
to frequent interruptions. Switches 
with this type of drive are also made 
for operation on direct current. In 
such switches a small electric motor 
winds the spring, which, through an 
escapement and suitable gearing, turns 
the dial. 

The switch motor may be a-c or 
d-c depending on the power supply. If 
a-c, the motor speed need not be con- 
stant at some synchronous value of 
the supply frequency. 

The timing motor is the heart of the 
time switch drive. Therefore, accu- 
rate time control and repeated auto- 
matic performance of the time switch 
are largely dependent on the use of a 
reliable motor which will operate con- 
tinuously in extremes of temperature 
over long periods of time without at- 
tention. 

Accepted characteristics of a good 
timing motor are: 

Self-starting, with high starting and 
running torque. 

Slow speed. 

Reliable bearing system. 

Lubricant unvarying with age or 
extremes of temperature. 

High insulation level of coils and 
leads. 

Low power consumption with high 
torque characteristic. 

All manufacturers today use hys- 





FIG. 6—Daily switching schedule for standard 
24-hour dial (A) with one ON and one OFF 
lever; and (B) with the addition of an Omit- 
ting Device for OFF on Sundays. 














FIG. 7—Standard 24-hour dial and switching 
schedule for unit with levers for one ON and 
one OFF operation daily for five days, early 
OFF on Saturday and circuit OFF on Sunday. 
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teresis motors in their time switches, 
although there are many of the older 
time switches in service having some 
form of induction type motor. Hyste- 
resis motors are true synchronous mo- 
tors, having smooth secondary rotor 


surfaces without salient poles or 
windings as in inductor type motors. 
Hysteresis motors follow smoothly and 
positively the rotating field of the 
primary winding on the stator. Such 
motors have unusually uniform torque, 
are practically noiseless, and produce 
practically the same torque from 
standstill to synchronous speed. Other 
timing motors that run synchronously 
include the reluctance and induction- 
reaction types. The latter types start 
and accelerate to full speed as induc- 
tion motors, and then lock into step 
with the rotating field and run syn- 
chronously. 

Slow speed and good lubrication 
generally result in long life motor op- 
eration and performance. Lubricants 
in some motors are not good at ex- 
tremes of temperature or over long 
periods of time. A Silicone product 
used in one newly developed time 
switch motor has good lubricating 
qualities from —40°F to +180°F, and 
has shown good, long-life qualities 
under tests. Most major time switch 
manufacturers buy their timing motors. 
Motors bought as components are pro- 
vided with built-in gear reductions, 
usually with sealed-in lubrication. 

Speeds of timing motors commonly 
used in time switches vary with each 
manufacturer. Common time switch 
synchronous motor speeds are 3600 
rpm., 600 rpm., and 450 rpm. Motors 
bought integral with the gear reduc- 
tion commonly have one rpm. at the 
take-off gear. One type has a 3.6 rpm. 
take-off. 

Time switches generally are made 
with motors rated at the voltage of 
the load circuit. In these switches the 
motor and switch may be connected 
in the same or in separate supply 
lines. Switches are also made in 
which the motor voltage is not the 
same as the voltage of the switch cir- 
cuit, and consequently require sep- 
arate connections for motor and 
switch. Thus it is important to give 
the motor voltage as well as the switch 
voltage in specifying a time switch 
for a particular application. 

Motor power consumption (also 
designated as watts loss) ranges from 
about 2.0 to about 4.0 watts—motor 
watts increasing with both speed and 
torque. 


Types of Dials 


Dials are available in four general 
types : straight 24-hour, program, 7-day 
calendar and astronomic. 

The 24-Hour Dial is the simplest in 
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@ Most of your bearing needs 
are listed in the Johnson Cat- 
alog—standard stock sizes. 
There are over 850 sizes of 
General Purpose (GP) Bear- 
ings, over 300 Electric Motor 
(EM) Bearings and more than 
350 sizes of Universal Bronze 
Bars, both solid and cored. 
You can save time and money 
by ordering from this 84 page 
Johnson Bronze Catalog. Write 
for your copy today. 
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SLEEVE BEARING HEADQUARTERS 








Woven Glass Tapes 


protect against EXCESSIVE MOISTURE 
DIRT, DUST, CORROSIVES, HIGH 
TEMPERATURES, OVERLOADING 












Save up to % of materials cost on rewind jobs . . . make 
motors last six times longer between rewinds. Imcor 
Glass Tapes are immediately available from stock. 
Write for samples and prices. 


INSULATION 


MANUFACTURERS CORPORATION 
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Offices and Distributors 
in principal cities 
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construction and has the widest ap- 
plicability. This form of dial is gradu- 
ated, usually in 15-minute intervals, 
and repeats the same schedule of op- 
erations daily; that is each time the 
dial makes one revolution. Adjust- 
able tripping levers, or riders, are at- 
tached to this dial in the positions 
corresponding to the time the circuit 
is to go ON and OFF. The minimum 
time between ON and OFF and be- 
tween OFF and ON operations may 
vary with each manufacturer’s switch. 

Dials may be linked with the drive 
through either friction clutches or 
ratchets. Dials with friction clutches 
can be turned in either direction to 
set the time for switch operation, while 
those with ratchet drives can be turned 
in only-one direction. Forcing the 
dial. against. the ratchet (against its 
normal diréction) may permanently 
damage. the mechanism. 

Variants: im the- standard 24-hour 
dial include extra time-setting, or 
tripping levers and reversed time 
limits. In the simplest form, the 24- 
hour dial has one ON and one OFF 
lever (Fig. 7). For applications re- 
quiring several ON and OFF opera- 
tions daily, extra sets of levers, one 
for ON and one for OFF, can be 
added easily on switches of some 
manufacturers. The number of levers 
that can be added vary for each make, 
the maximum as a rule being three 
sets to provide three ON and three 
OFF operations. 

Reversed time limits are necessary 
for some applications, where the stand- 
ard 24-hour dial does ‘not provide the 
desired minimum time between an 
OFF and the succeeding ON opera- 
tion, or between an ON and the next 
OFF operation (Fig. 2). An ex- 
ample, comparing the operations of a 
standard 24-hour dial and one with 
reversed time limits, is shown for a 
typical switch in the following table: 


Standard 24-hour Dial 
Minimum Time 





Between 
Construction of ON & OFF & 
Dials and Levers next OFF next ON 
For normal operation 30min. 90 min. 


For reversed time limits 90 min. 30 min. 


Switches with the standard dial can- 
not be altered by the user to obtain 
reversed time limits. This construc- 
tion must be provided in the original 
manufacture. 

Program Dials also rotate once a 
day, but are larger than 24-hour dials 
(Fig. 3). In most cases, the larger 
circumference of program dials pro- 
vides for tripping attachments that 
may operate the switch as frequently 
as every five minutes. Typical appli- 
cations in factories include energizing 
circuits for rest call signals, pro- 
grammed music, work cycling signals, 
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etc. Program dial switches are, in 
many cases, equipped with momentary 
contacts. 

The 7-Day Calendar Dial, as the 
name implies, rotates once every seven 
days (Fig. 4). This dial is gradu- 
ated by days and usually is marked 
in one-half hour intervals. However, 
the time between an ON and OFF, 
or between OFF and ON is greater 
than one-half hour because the size 
of the switch tripping pins and the 
close spacing of dial markings does 
not permit setting pins on adjacent 
half-hour markings. In one switch, 
for example, an OFF operation can- 
not follow an ON until three hours 
later. Of necessity, the 7-day dial is 
also much larger than the 24-hour 
dial. These dials are ordinarily used 
where switching operations on each 
day of a seven-day cycle are to be 
performed at different times of the 
day, or omitted entirely on certain 
days, with more flexibility than can 
be obtained with a 24-hour dial fitted 
with an omitting device accessory. 
In factories, office buildings, etc., 
switches with these dials are used for 
automatic heating, ventilating, pump- 
ing and like applications, where op- 
erations are omitted, or are changed 
in time on certain days of the week. 

Astronomic Dials (Fig. 5) auto- 
matically compensate daily for the 
change in sun-time throughout the 
year, and turn the electric circuit un- 
der control OFF and ON with the 
rising and setting of the sun. These 
dials have trippers that follow cams 
cut specifically for the latitude of the 
locality in which the switch is in- 
stalled. Some astronomic dials are 
calibrated so accurately that they will 
not vary more than three minutes 
from actual sun-time throughout the 
year. While the standard astronomic 
dial closes the circuit at sunset and 
opens it at sunrise, astronomic dials 
are made also for the reverse of this 
operation. An astronomic dial with 
a “midnight bridge” also can be set 
to open a circuit at a selected time in 
a range from several hours before to 
several hours after midnight. Astro- 
nomic dials are available only on cer- 
tain makes and models of time 
switches. Those with astronomic dials 
cannot be equipped with omitting de- 
vices or with advance time devices. 
These devices will be explained later. 


Operating Refinements 


Special accessories to vary the nor- 
mal tripping action of the 24-hour dial 
can be provided on some switches. 
These are designed to omit or alter 
the regular switching action to meet 
plant operating schedules on Satur- 
days and Sundays, when varied from 
other days of the week. In most cases 
these accessories cannot be added by 

















WAGNER 


Commutaftors 
are the 


Wagner commutators are best because they are 
built to last. Their rugged design provides extra 
strength and permits refacing with safety. They 
are precision built of the most carefully selected 
materials. 


When you buy genuine Wagner commutators you 
get these important features: 


1. Mica insulation between segments. 
2. Segments insulated from short-circuiting ring by a mica washer. 


3. Brass short-circuiting ring, insulated from hub by a bakelite 
washer to eliminate harmful shaft currents. 


4 Steel reinforcing shell. 
5. All Wagner Commutators are high-speed tested. 


LOOK FOR THESE SIGNS... 


They identify Wagner’s na- 
tionwide network of 450 
Authorized Service Stations 


and Parts Distributors. They : SIHORIIF SN 
mean that a complete stock ys 
| of genuine Wagner motor } ' TOR 
AUTHORIZED replacement parts is avail- / WAGNER MO 
Wagner able to fill your needs. : 
Electric Motor 
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Write for CATALOG MU-40 


Every repair shop needs one. It helps determine 
the catalog number and price of Wagner Motor 
Parts. 





6413 PLYMOUTH AVENUE, 
ST. LOUIS 14, MO., U.S. A. 





ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1949 137 














loze 
dilicone od 
[0; } 


SILICONES 


DC SILICONE GREASE 
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Photo courtesy 
Mulienbach Electrical 
Manufacturing Company 


Conveyor line carrying freshly painted 
electrical equipment through 375° F. needs 
only two greasings a year with DC 41 
Silicone Grease 

Burned out conveyor bearings and grease 
dripping on freshly painted electrical 
equipment were two major drying oven 
problems confronting engineers of the 
Mullenbach Electrical Manufacturing Co. 
of Los Angeles. At a temperature of 
375° F., the best organic greases failed 
and weekly relubrication was essential 
to keep the conveyor system operating. 
Even then bearing failures were common. 
Acting upon the advice of a Dow Corning 
sales engineer, Mullenbach cleaned and 
repacked the conveyor bearings with DC 
41 Silicone Grease. Now, after more than 
two years of silicone lubrication, bearing 
failures are unknown. Relubrication twice 
yearly is all that is required to keep the 
conveyor working perfectly. 

DC 41 Silicone Grease is being specified 
by more and more manufacturers to solve 
lubrication problems involving high tem- 
peratures. If such a problem exists in 
your plant and you'd like to know more 
about this heat resistant silicone lubri- 
cant, write today for data sheet No. L-11 
or phone the branch office nearest you. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta @ Chicago e Cleveland e Dallas 
los Angeles e New York 


In Canada: Fiberglas Canada, Ltd., Toronto 
in England: Albright and Wilson, Ltd., London 
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the user, as minor changes in struc- 
ture and arrangement of fittings by 
the manufacturer are necessary. 

One of the special accessories is the 
Omitting Device (also called Holiday 
and Sunday cut-out), which omits the 
normal switching action on selected 
days of the week (Fig. 6-B). This 
mechanism usually is a small day- 
marked, 7-spoke wheel driven by a 
special lever on the standard dial. A 
pin, inserted in the spoke marked Sun- 
day, for example, blocks the switch 
action on Sunday at the time fixed by 
the lever on the dial. Switching can 
thus be prevented for any day or days 
of the week, by inserting a pin in each 
spoke for the day switching is to be 
omitted. 

Another special accessory is the 
Advance Time Device (Fig. 7). This 
is actuated by a dial lever on the 
standard dial and, on a selected day 
or days of the week, will operate the 
switching mechanism ahead of the 
usual time set on the standard dial. 
Early OFF or early ON operation can 
be provided for any day or days of 
the week, if the time of the early OFF 
or ON is the same for each day hav- 
ing the irregular schedule. 

Switches having 24-hour dials which 
can be equipped with omitting devices 
and advance time devices will perform 
many of the same operations obtained 
with a switch having a 7-day calendar 
dial. In most switches the 24-hour 
dial with accessories will have greater 
accuracy of setting for the desired time 
of day, because of wider spacing of 
dial time marking. In choosing «a 
switch for a given application, one of 
these types may have an advantage 
over the other. Compared with the 
24-hour dial having omitting and ad- 
vance time devices, the 7-day dial pro- 
vides for a greater number of varia- 
tions in a fixed sequence of weekly 
operations, but has longer time limits 


between one operation and the next 


succeeding operation. 
Special Switches 


Some automatic switching problems 
require special time switches rather 
than special accessories. These might 
be designated “custom-built”. The 
most common are the Two-Circuit, the 
Duplex and the Poultry time switches. 

The Two-Circuit time switch is 
manufactured in two forms. One 
form has two separate dials actuat- 
ing the switches; the other controls 
the two circuits from one dial. In 
both forms there is a common ter- 
minal block in the same case for the 
two circuits. Operating and construc- 
tion details in this type of switch, 
which is suitable for many special 
applications, vary with each manufac- 
turer. 





FIG. 8—Duplex time switches are 
two switches in one case with a 
common drive for two separate dials 
and separate terminal blocks. 


Duplex time switches are the most 
flexible of all time switches (Fig. 8), 
These are really two switches in one 
case, but generally have a common 
drive for two separate dials and sep- 
arate terminal blocks. All forms of 
dials, as well as the accessories (Omit- 
ting Device and Advance Time De- 
vice) for altering the regular time 
schedule of switching provided on a 
24-hour dial, can be applied on both, 
or either of the two units in most 
duplex time switches. The sequence 
of “ON” and “OFF” operations of 
one unit can be set entirely inde- 
pendently of the switching operation 
of the other, the common drive pro- 
viding synchronized timing of the two 
operations. 

The Poultry time switch is a special 
purpose switch deserving separate 
mention. Bright lights on one cir- 
cuit are switched ON before dawn 
and OFF at sun-up. At the end of 
the day, this type switches on a 
bright-light circuit, then cuts on a dim 
light-circuit, for fixed periods of time, 
after which the dim-light circuit is 
disconnected. 





Electrical Contractor Albert O. Ganter, 
Westville Electric Co. (left), and Frank 
Eichorn, electrical inspector, talk over 
inspection problems in New Haven, 
Conn., their home town, while attend- 
ing the Eastern Section IAEI Meeting. 
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Century 40 horsepower, type SC motor driving an 
induced draft fan for a stack. 


x) 


From 







Line of Electric Motors [i 
You Can Select | 






match eur current supply 


| characteristics 


Rig Right Kind—+ = 


Right Type-‘ meet your loa 
t Protection—er='- ot 


9 400 horsepower 


mospheric hazards 


5. wide range of kinds, types and sizes 
of Century motors makes it possible to select 
a standard motor to meet the requirements 
of all popular applications. 


They are available for both AC and DC 
current—high, normal and low torque char- 
acteristics. Types are also available for 
applications requiring varying speeds and 
reversing direction of rotation. 





Century 150 horsepower, type SC motor driving a i To protect against atmospheric hazards, 
two-stage centrifugal pump in a city water plant. Century motors are enclosed in open rated 
a drip proof, splashproof, totally enclosed fan 
cooled and explosion proof frames. Many 
types are available with vertical and flange 
mountings as well as standard horizontal 


bases. 
Specify Century motors for all your electric 


power requirements. 


Popular sizes and standard ratings are generally 
available from factory and branch office stocks. 





| CENTURY ELECTRIC CO. 
1806 Pine Street, Saint Louis 3, Missouri 
Offices and Stock Points in Principal Cities 








Two Century 75 horsepower SC high torque motors 
‘driving refrigeration compressors. 
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NOW! 


DAY-BRITE’S 





For two 96” T-12 Slimline lamps, 
single unit or continuous installations. 
For suspension mounting, listed with 
8” and 28” “A-J" Adjustable hangers. 


Once in a blue moon, a truly great fixture 
makes its appearance. Now, after years of 
research and designing, the matchless new 
Day-Brite “LUVEX” is ready. 

All the usual advantages of Slimline, of 
course — instant starting . . . extremely high 
efficiency. \ 

But then, add these “LUVEX” extras—sturdy, 
no-sag, heavy gauge steel chassis, enclosure 
and louvers completely interlocked into a 
rigid one-piece unit, quick, easy installation 
and smart appearance—and the “LUVEX” is 
absolutely everything you expect of Slimline 
lighting. 

Maintenance? Simple! So simple, in fact, that 








get 


“DECIDEDLY BETTER” SLIMLINE 


the “LUVEX” can be relamped and cleaned 
without disturbing a single part of the fix- 
ture—without so much as touching a latch, 
chain, nut or bolt! 


Get the full “LUVEX” story. It will pay you 
to know all the facts about this remarkable 
new Day-Brite development. Write today 
for Bulletin 10-M. 


nc, Ae 
DAY-BRITE 


Slighting 


Distributed nationally by leading electrical wholesalers 
Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Lovis 7, Mo. 
In Canada: Amalg ted Elec. Corp., Ltd., Toronto 6, Ontario 
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Modern Lighting 





Structural Problems 
Accepted As Challenge 


Visitors to the General Electric 
Company’s Buckeye District offices in 
Cleveland are afforded an excellent op- 
portunity to seriously study planned 
lighting. For there, with the realiza- 
tion that few of our existing office 
buildings are constructed to permit the 
unrestricted utilization of all available 
lighting sources, G. E. lighting engi- 
neers, W. E. Conley and T. C. Sidlo, 
have accepted structural limitations as 
a challenge rather than as a problem 
to be by-passed. The result is a variety 
of treatments, using a wide range of 
lighting equipment specifically selected 
to illuminate small or irregularly- 
shaped areas having low ceilings with 
large beams, suspended piping, or other 
headaches normally encountered by 
lighting men who must design modern 
lighting treatments for existing struc- 
tures. 

Uniformity of design, therefore, was 


neither desired nor achieved in this: 


office group. Rather, customers can 
study and compare a variety of tech- 
niques and effects designed as answers 
to several common lighting problems. 
This is indicated by briefly enumerat- 
ing several of the treatments. The 
salesmen’s room is lighted by semi- 
direct canopy-mounted units. In the 
conference room are 5-foot units with 
low-brightness lamps both with and 
without louvres. The secretary’s office 
utilizes surface-mounted units with 
soft white lamps and, in the reception- 
ist’s room, special etched glass units 
present still another type of lighting 
approach. In the private offices, 
louvred slimline units, louverall ceil- 
ings, 5-foot 85-watt lamps, and other 
recommended treatments for offices are 
installed. 

One of the offices of unusual interest 
measures roughly 15 feet in either di- 
rection and utilizes a Benjamin Sky- 
Glo plastic-louvred ceiling suspended 
13-inches beneath the 9-foot 8-inch 
ceiling. Acoustical tiles, mounted di- 
rectly to the original ceiling, serve the 
double purpose of absorbing sound and 
reflecting diffuse light to and through 
the cellular ceiling. Sixteen rows of 
slimline lamps, each row consisting of 
one 6- and one 8-foot lamp operating 
at 200-milliamps. and mounted with 
centers 21%4 inches beneath the acous- 
tical ceiling, provided an initial 150 
footcandles of 4500-degree white light 
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to working levels. In-service levels 
are approximately 70 percent of this 
initial average. Since the installa- 
tion consists of two balanced circuits, 
lighting can be reduced to half the 
maximum level by using only half the 
lamps at one time. And, since chan- 
nels run at right angles to the lamps 


with ballasts located in the outer two 
channels, operational sound is com- 
pletely absent. Louvre sections are 
mounted in pairs, so that two 30-by- 
36-inch sections are supported by each 
3-by-5-foot metal frame. While office 
walls are painted light green (reflect- 
ance factor of 55 percent) from base- 





FIG. 1—Benjamin Sky-Glo plastic-louvre panels, mounted beneath slimline 
lamps operating at 200-milliamps, diffuse in-service average of 100-foot- 
candles of illumination to executive desk in General Electric’s Buckeye 


District office, Cleveland, Ohio. 





“te, 


FIG. 2—Slimline units manufactured by Eastern Fixture Company are 
mounted on 7-foot centers and combine bottom louvres and side slots to 
produce 60-footcandles of illumination to desk top. 
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Check 3-Phase 


Connections 
this Quick, 
Positive Way... 


KKNOPP 


Phase Sequence 
Indicator is... 


Reliable— 
Nothing to Adjust 
for Reading 


Now you can save time in checking poly- 
phase connections and be sure they‘re RIGHT 
when you use the Knopp Phase Sequence 
Indicator. 

Just clip it on, push the safety button and 
determine beyond a doubt whether the phase 
sequence is A-B-C; or C.-B..A. This depend- 
able Knopp Phase Sequence Indicator shows 
phase sequence by direction of disc rotation 
rather than by lamps. Gives correct indica- 
tion regardless of voltage or circuit condi- 
tions without changing taps or dials. It does 
protect equipment and assures properly 
connected poly-phase wiring: 50 to 500 volts, 
3 phase, 3 wire, 25-60 cycles. 


Well-Built, Foolproof 


It stands up under rough field use and gives 
accurate and reliable service. It is made by 
Electrical Facilities Inc., technical electric 
equipment manufacturers of 21 years experi- 
ence, This indicator has a laminated bakelite 
housing and no exposed metal parts. It is 
built for complete safety. Fully insulated 
clips can remain .attached between tests as 
safety push button permits indication only 
when needed. Weighing but 21 oz., the 
Knopp Phase Sequence Indicator is small 
and easy to carry. Price $25: with leather 
carrying case, $30. Order today or write 
for complete description. 


ELECTRICAL FACILITIES INC. 


4232 Holden Street Oakland 8, Calif. 





board to louvres, walls above this 
level are painted a flat white to in- 
crease the overall efficiency of the in- 
stallation. As indicated by Fig. 1, 
office furnishings, drapes and carpeting 
all aid in producing a rich, restrained 
background for an executive office. 
Slimline lamps are also used in the 
office pictured in Fig. 2; with four 
units manufactured by the Eastern Fix- 
ture Company mounting a total of six- 





teen 8-foot 4500-degree white lamps 
operating at 200-milliamps. To pro- 


The new lighting system at the And- 
erson Buick-Pontiac motor showroom 
on Bay Street, Toronto, Ontario, is 
something new and different in light- 
ing for this Canadian city. It is de- 
signed to provide diffused high level 
lighting throughout the showroom with 
a glint of sparkle and theatrical color 
on the chromium trim of the automo- 
biles. ; 

The showroom contains approxi- 
mately 4000 square feet, and has a 
ceiling height of 13 feet 6 inches to the 
bottom of the louverall ceiling. A total 
of 55 3-lamp reflector units were in- 
stalled above the louverall ceiling, with 
the bottom of the reflectors 25 inches 
above the top side of the louvers. The 
lamps were 69-watt 96-inch slimline, 
and were operated on 208-volt, 3-phase 
25-cycle electrical service. The result- 
ant level of general illumination, 
diffused and uniform in intensity, is 
50 footcandles maintained in service. 

Special effect display lighting is 
provided for over the display area by 
the installation of twelve spotlights. 
equipped with colored lenses, which are 
installed on the main ceiling above the 





vide 60 footcandles of in-service illum- 
ination for this 1314-by-17-foot office, 
the units are spaced on 7-foot centers 
and are mounted parallel to the longer 
dimension of the room. As in the 
previous case, 9-foot 8-inch ceilings are 
acoustically tiled and walls are painted 
with 55 percent reflectance green. 
Lighting units are louvred at the bot- 
tom and closely slotted along the side 
panelling, resulting in reduced bright- 
ness ratios on the ceiling and even, 
shadowless illumination at desk levels. 


Improved Lighting In Auto Showroom 


louverall ceiling. These units are used 
to direct their colored light right 
through the louvered ceiling on to the 
automobiles on display. The colored 
light is picked up in the chromium trim 
and on the bodies of the automobiles, 
to give a very pleasing and artistic dis- 
play effect. 

At the windows 150-watt R-40 spot- 
light lamps are installed in adjustable 
gimbel ring mounting, so that they 
can be arranged for straight down 
lighting or at any desired angle. There 
are 20 of these units, which are in- 
stalled flush in the louverall ceiling. In 
addition, there are ten 150-watt spot- 
lights in black louvered gimbel rings 
which may be used to give horizontal 
lighting on the grillework of the cars, 
with complete shielding to prevent the 
annoying glare of units which are 
unlouvered. 

This lighting system was planned by 
Dave Wilson of Wilson Illuminating 
Co., Toronto. The lighting equipment 
was made by Kenny Electric Manufac- 
turing Co., and electrical construction 
and installation work was done by 
Baldwin Electric Co., both of Toronto. 





| Uniform diffused lighting from louverall ceiling, with accents of white and 
| colored light from spotlights, displays autos advantageously at Anderson 
|  Buick-Pontiac Motor Co. display room, Toronto, Ont., Canada. 
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retained at the seat plant of iraue Perry, Philadelphia, Pa., is aided 
by 100 footcandles of diffused illumination on the seeing tasks at the 


machines. 


Good Lighting Aids Production 


Difficult seeing tasks have been made 
easy in the textile plant of Fergus 
Perry, Philadelphia, Penna. This 
greater ease in seeing, results in faster 
and better production. Production is 
faster because high level lighting aids 
workers in seeing faster with greater 
ease, and is better because better illum- 
ination is making production flaws 
easily visible with the result that they 
are remedied at once. 

Illumination intensities averaged 100 
footcandles on the machines, and 40 
footcandles in the aisles, measured 
after the new lightine svstem had been 
in operation about 2500 hours. 

The lighting layout consists of three 
3/40-watt industrial fluorescent lamp 
reflector units installed end-to-end 


along the center of each work aisle 
midway between machines, and 7 it. 6 
in. from the floor. As the machines 
are installed seven feet apart, center 
to center, the 12-foot long industrial 
units are thus also installed on seven- 
foot centers. Over the machine area 
this spacing provides one 40-watt 
fluorescent lamp for approximately 
each ten square feet of floor space. 

In the aisles 2/40-watt industrial 








reflector units are installed on approxi- | 


mately eight-foot spacings, and provide 
an average intensity of 40 footcandles. 

Finish of the ceiling and side walls 
is light cream, and the floor is natural 
maple. The ceiling height is 11 ft., and 
the reflectors are suspended 3 ft. 6 in. 
by chain. 








BRILLIANTLY LIGHTED RACE TRACK permits night harness races at 
the new Ocean Downs Race Track, Ocean City, Maryland. Track is ade- 
quately illuminated with 180 Type L-69 General Electric floodlights, same 
type used for night baseball games at Briggs Stadium, Detroit, and Yankee 


Stadium, New York. Day and 


Zimmerman, Philadelphia electrical con- 


tractors, made the electrical installation. 
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DOUBLE 


DEPENDABILITY 


is the reason why more 
and more time switch 
buyers are specifying 





INTER-MATIC 





Dependable PRODUCT! 
Dependable MANUFACTURER! 


Specifications 


35 ampere, 120 volt switch 


@ Self-starting, synchronous tim- 
ing motor 


@ Manual control 
@ Automatic reset 


@ Sturdy terminal block, large 
terminal screws 


@ Combination 2" and 4” 
knockouts in back, bottom and 
each side 


@ Drawn steel case with spring 
hasp to keep door closed 


@ Entire mechanism removed by 
loosening one screw 


@ Fully guaranteed and Under- 
writers’ Approved 


Write for 
complete details 
"REGISTER CO. "LIST 
262 
f.o.b. 
Washington Bi Bivd., factory, 


ept 
Chicago 12, ou. Chicago 


INTER-MaA Ms 








TIME SWITCH 
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HI-EFFICIENCY FEEDER @ BUSDUCT 
offers a new high in the efficient distribution 
of power and light... by reducing voltage loss 
to less than 2 volts per 100 feet at 80% power factor. 


This modern, steel enclosed, ventilated-type 
electrical feeder is designed to provide a life- 
time of just such efficient electrical service in 
the transfer of heavy current from service 
entrance to distribution center, from genera- 
tors to switchboards or from switchboards 
to distribution centers. 


The photos shown are of a recent 4000 
amp., 3 phase, 4-wire @ Hi-Efficiency Busduct 
installation. Note that sections can be run 
horizontal or vertical, up and around pipes 
or other difficult angles, and through walls, 
floors or ceilings. 


Inaddition to its extreme flexibility, minimum 
voltage loss and reliability of service, Feeder 


@ Busduct is readily accessible, reduces main- 
tenance and provides for future expansion. 


Furnished in 2, 3 or 4 conductors, 600 to 
4000 amps., 600 volts AC or less. 


Your @ Representative will gladly discuss the electrical 
advantages of a Busduct system for your plant. Or if you 
prefer, write for Busduct Bulletin 701. 


k e€dam Electric Co. 


T. LOUIS 13 
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In the News 





Agreement on 
Disputes Renewed 


With eight other contractor associ- 
ations, the National Electrical Contrac- 
tors Association has renewed the 
agreement with the AFL Building and 
Construction Trades Dept., which 
commits the 19 building trades unions 
not to strike on jurisdictional questions. 

Instead, inter-union disputes which 
cannot be settled by agreement will be 
decided by a national joint board or, 
when national issues are involved, by 
a hearing panel appointed by the board. 

The agreement, in effect since May 
1, 1948, has been revised so as to cor- 
rect some of the complaints of both 
unions and contractors. It will run 
until the end of next year and from 
year to year thereafter, subject to re- 
vision or termination on 30-day notice 
before Dec. 31 of any year. 

Individual contractors who employ 
AFL labor and wish to join in the 
plan will be asked to sign stipulations 
that they will abide by its terms. 


The agreement was signed in behalf: 


of the electrical contractors by Paul 
M. Geary, executive vice president of 
NECA. Membership in NECA is not 
necessary in order to participate. 

Since the agreement went into effect, 
the board has rendered four national 
decisions on work jurisdiction. It also 
assisted in two agreements. In addition, 
it has handled between 30 and 40 local 
situations a week, according to the 
impartial chairman, John T. Dunlop. 

The IBEW was involved in two of 
the decisions and one of the agree- 
ments. The decisions: 

Whenever steel decking for flooring 
or roofing is used as a raceway for 
electrical wiring, the electrical work 
in connection with the raceway is that 
of IBEW. 

On the issue of pre-heating and 
stress relieving of welds, the installa- 
tion of induction pre-heating and stress 
relieving equipment, including the 
wrapping of coils, is the work of 
IBEW. 

The agreement : 

The laborers’ union agrees that the 
laying of wood fibre conduit under- 
ground for the carrying of electrical 
wires and cables is the work of IBEW. 

The disputes-settling machinery will 
be headed by a National Joint Board 
instead of a Board of Trustees. Dun- 
lop is chairman of the nine-man body. 
S. J. Cristiano, NECA director of 1a- 
bor relations, replaces Geary on the 





Richard J. Gray, president AFL Building Trades Dept.; John T. Dunlop, 
impartial chairman, National Joint Board for Settling Jurisdictional Dis- 
putes, and Paul M. Geary, executive vice president NECA. 


industry side. The other three industry 
board members are James D. Marshall, 
assistant managing director of Associ- 
ated General Contractors; H. R. Cole, 
executive secretary of the Tile Con- 
tractors Association, and E. P. Palmer, 
president of Senior & Palmer, Inc., 
New York. Four AFL representatives 
also serve on the board. 

This body now has the authority to 
make a spot decision covering a par- 
ticular job. Contractors may appeal to 
it to end a stoppage or threat of one. 

A union dissatisfied with a spot 
decision miay appeal to a hearing panel 
which the board will appoint. 

In deciding disputes, the board will 
enforce the more than 50 AFL deci- 
sions or agreements of record. Where 
none applies, it will consider trade 
practice. Contractors are asked to do 
likewise in making work assignments. 
Agreements between unions will not 
be applicable to other unions, however. 

Machinery available in the com- 
munity for settling disputes should be 
utilized, with the unions having the 
right to appeal a local decision to a 
hearing panel. 

Before a dispute is set for panel 
hearing, the impartial chairman will 
try to negotiate an agreement settling 
the issue. That’s how the recent agree- 
ment was reached recently between the 
carpenters and laborers over the han- 
dling of wooden forms used in pouring 
concrete. 

Composition of the hearing panel 
(formerly called joint board) has been 
changed. It will consist of the impar- 
tial chairman, Dunlop; general presi- 


dents of two disinterested unions, and 
representatives of unions and contrac- 
tor associations having an interest in 
the dispute. 

The panel’s first job will be to try 
to bring about an agreement. When 
that fails, a decision will be voted with 
only the chairman and two disinter- 
ested union presidents voting. They 
will have the benefit of advice from the 
interested parties sitting on the panel. 

In industry’s view, the biggest im- 
provement is that a contractor can get 
a quick spot decision on a job. 

On the other hand, only unions can 
ask for national decisions and the con- 
tractors have no vote in a decision un- 
less there is unanimous agreement of 
the entire panel, including representa- 
tives of the disputing unions. 


IES Annual Conference 


The Illuminating Engineering So- 
ciety held its 1949 National Technical 
Conference in French Lick, Indiana, 
September 19-23. Representing the 
only official annual assembly of its en- 
tire membership for the dissemination 
and discussion of new facts, data, and 
techniques in the rapidly evolving art 
and science of illumination, official 
registration of members from across 
the country totalled 668, exclusive of 
approximately 75 visitors and guests 
at the Conference. 

Program for the 1949 Conference 
included 33 technical papers in addi- 
tion to a parallel session on Residence 
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MODERNIZATION 


Use standardized, low-cost G-E motor control 
centers for 1 to 100-hp a-c motors. Save on instal- 
lation, operation, and servicing. Save on space— 
vertical sections 12 inches deep, front connected. 
Save on wiring—"clothespin contact’’ means con- 
nection to incoming power in one quick shove— 
roomy five-inch-wide wiring troughs easily reached. 
Terminals and incoming bus may be at top or bottom. 








Protection to equipment and personnel assured. Each unit (NEMA Size 
1, 2, 3, and 4 for 440 volts or below) is completely metal enclosed, has 
short-circuit and overload protection built in. Standard parts mean few 
spare parts to store, speed servicing. Locate all your control in one place, 
wherever space and operating conditions demand it. You'll like the easy 
way to modernize with G-E motor control centers. Write for Bulletin 
GEA-4979 for more details on this low-cost equipment. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


GENERAL (36) ELECTRIC 











| IAEI honorary member Joseph P. 


Rohan (right), retired electrical in- 
spector of Hartford, Conn., and Leon- 


| ard J. Wylie, successor to Mr. Rohan 


as chief electrical inspector for the 
City of Hartford, attended the IAEI 
Eastern Section’s 25th Anniversary 
Convention, held in Boston August 11- 
13th. 


Lighting Forums and a pre-Conference 
Lighting Service Forum. Of the 
technical papers presented twelve were 
devoted to light sources, four to street 


| lighting, five to residence lighting, 
| three to color, and nine to general 


lighting subjects. The Color Sym- 
posium, included as a topic on the 
National Conference program for the 


| first time, represents an increasingly 


important subject to the illuminating 
engineer, challenging to scientists and 
laymen alike. A report on “Lighting 
Progress in 1948-1949” was also given 
by S. G. Hibben, Westinghouse Elec- 
tric Corporation, Broomfield, N. J., in 
the form of a popular educational- 
entertainment type of presentation. 
The five-day long program opened 
with a pre-Convention Forum devoted 
to the methods and techniques em- 
ployed by electric utility companies, in 
cooperation with their sales allies, to 
bring Planned Lighting to more peo- 
ple where they work, live and play. 
Program for this Forum was prepared 
by the Ligliting Service Committee. 
The first day’s general session was 
chairmanned by Lee E. Tayler, IES 
President. Address of welcome was 
made by Robert A. Gallagher, Pres., 


| Public Service Co. of Indiana, and 


was followed by a report of the Gen- 
eral Secretary, A. H. Manwaring. 
Philadelphia Elec. & Mfg. Co., Phila- 
delphia. 

The Society's President, Lee E. Tay- 
ler, next delivered his Annual Address. 
in which he urged Council to consider 
appointment of a “President’s Relief 


| Committee”, to help solve the con- 


stantly expanding duties and details of 
this office. He also told of the pro- 


_ gress which has been made in further- 


| 


ing the.professional status of illuminat- 


| ing engineering and expressed the hope 


| that major courses in illuminating 


engineering may be introduced into 
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by GIBSON 





HIGH EFFICIENCY 


The Highlander achieves the rare combination of rich, stream- 









lined beauty plus the unusually high efficiency of nearly 80% by 
ETL analysis. Only the finest ETL approved brick type ballasts 
and components are used, thus assuring quiet operation with 


maximum efficiency and longer life for both lamps. 


LOW UNIT COST 


Because economy is a major consideration in most installations 










today, every detail has been considered to make the Highlander 
a truly outstanding value. Materials and workmanship meet the 
highest standards of quality. The finest tooling has been designed 
and provided to produce this fixture at lowest possible cost. 


WIDE ADAPTABILITY 


Designed especially for high intensity, continuous row lighting, 
the Highlander is equally suitable for individual mounting be- 


cause of its high efficiency. Relamping, installation and service 











are easier with the Highlander than with most open type units. 
It is a perfect fixture for modern public buildings, stores, schools 


and offices. Write today for complete information. 


1919 PIEDMONT CIRCLE, N. E. 


e 
ANY Ca. ATLANTA, GEORGIA 
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FULLMAN atrobe 


PRODUCTS 


WIRING SPECIALTIES 





Easy to Install . . . Dependable 








The simple, compact design of “Latrobe” Floor Boxes and 
Wiring Specialties permits them to be installed in record 
time. This same simplicity of construction makes for smooth, 
trouble-free service over the years. 





Electrical Contractor W. W. Smith, The 
Jack Stone Co., and Frank Stetka, chief 
electrical inspector, both of Washing- 
ton, D. C. (l. to r.), discuss features of 
electrical products exhibited by the 
Thomas & Betts Co. with Carroll A. 
Badeau, chief engineer of that com- 
pany, during the August Annual Meet- 
ing of the Eastern Section, IAEI, at 
Boston, Mass. 


the curricula of technical and archi- 
tectural schools. 
Of the twelve technical papers de- 
voted to light sources, two related to 
| incandescent lamps, two to mercury 
lamps, and eight to fluorescent lamps. ' 





No. 252-R Two Gang 
Adjustable Floor Box 


justablo’ and has our ‘No. 200  Recee- — — ro vito These papers related to a wide range 
hasta" Flush Brass Plug! other has ee ee of abiaen such as, “Metal Sean 
Soe deesiirs serrts sor, ensntedte ter bassieg ise ren srg ge 0 we 

ies tae se tar Ee ‘oatings for Filament Lamps”, by 


Dioe. * D. E. Elmendorf and Kirk M. Reid, 
G. E. Company, Nela Park; “Short 
Arc Mercury Lamps”, by G. A. Free- 
man, Westinghouse Electric Corp., 
Bloomfield, N. J., “Performance of 
Fluorescent Lamps on Various Operat- 
ing Cycles”, by F. J. Vorlander, Jr., 
and E, H. Raddin, Champion Lamp 
Works, Lynn, Mass.; “Fluorescent 
Lamp Operation at Low Tempera- 





No. 110 “Latrobe” df K nia 
No. 280 Nozzle tures”, by S. McK. Gray, Sylva 
Watertight Floor Box Electric Products, Inc., Salem, Mass., 
No. 200 Cover Plate ; Q ; . 
The neat compact design of the No. eight various light source subjects. 
10 Amp. 250 volt Receptacle in Brass 110 Box quickens installation time mq ; . 
Housing, mounted on 1” brass pipe and makes for smooth, trouble-free The session on street lighting em- 
extension 3” long. Longer extension if service. 208 Receptacle. Cover Plate is ° ° or 
desired. 3%” diam. braced four papers, including “Light- 





ing Design for Night Driving”, by 
| Prof. D. M Finch, University of Cali- 








1050 Cable Staple “Bull Dog” BX fornia, Berkeley, and “Low-Mounting 

for ROMEX and Non-Metallic Cable Staples Fluorescent Sources for Roadway 
Covered Cable Millions of these high quality Lighting”, by R. G. Slauer, Sylvania 
een Seirenete-steate donee on el el a ae Electric Products, Inc., Salem, Mass. 
SEARS Mneide chin, SH” tine to nitsintiinis Semele Packed In cartons, hogs, or ber- One paper was a report of Sub-Com- 
9/16" wide. mittee No. 6 of the Street and High- 


Wholesalers 








way Lighting Committee, on “Photo- 
graphs Truly Depicting Lighted 
Streets”, by R. M. Hoot, Philadelphia 


ee MeUP CUP CGM CU RCMG@ OME | fC Tuopcr, Eastman Koda Co, . 
Rochester, N. Y. Investigations re- 


LATROBE be PENNSYLVANIA sulted in the development of a “Tup- 


per-Hoot Visometer” which, when 
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THREE GREAT TIME SAVERS! 


























A “REMOTE-CONTROL” 


THIN-WALL 
CONDUIT BENDER 


Now — bend thin-wall conduit 
efficiently, profitably — thanks 
to Blackhawk’s famous “Porto- 
Power” all-directional hydrau- 
lic unit. Make beautiful, kink- 
less bends, matched offsets and 
rigid installations in new record 
time. Create dramatic savings 
in materials. This low-cost, 
portable equipment pays for 
itself on your first good job! 





Bend 1%, 1%, 2’ Thin-Wall 
Conduit — Includes 10-ten ‘‘Porto-Power'’ hy- 
draulic unit, and all necessary attachments, Own- 
ers of Blackhawk $-30A RIGID-PIPE Benders need 
only add Blackhawk’s new attachments to handle 
. ; THIN WALL conduit! 

Sight progress of bending from the 
most convenient spot because the 
hydraulic ram is remotely-controlled! 





HYDRAULIC 
KNOCK-OUT PUNCHES 






Punches 6 Conduit Open- 

ing-Sizes — 14, %, 1, 
14%, 1%, 2°’. Includes 
punches and new-type 
“*Porto-Power’’ pull-ram. 










At last you can punch conduit openings 
in electrical distribution boxes, pull 
boxes, etc., with smooth hydraulic power! 
Eliminate wrench operation and distor- 
tion or loosening of boxes. Work in 















No wrench sa — % tightest spots. Safer. 3 to 5 times faster. Punches 10 Conduit Open- 
ew easy strokes on the « ” * ing-Sizes — 14, ¥, 1, 
hydraulic pump. and _ the Use same Porto-Power” pump and fit i 1th 2. Des: 
hole is punched! tings which serve Blackhawk Benders. 3Y,, 4", 


Send Coupon today or write for new literature covering all 


Blackhawk Electrician's Equipment 


BLACKHAWK MFG. CO. 
Dept. P-20119 Milwaukee 1, Wis. 
Without obligation, rush new Bulletin B-50 giving full facts | 


on Blackhawk's entire line of Electrician's Equipment. i 

nvorauic Porto-Power covirmenr | 
AACIOCSS. wc ce ccc cerca seer cress sss eesseseeseseseeseeseses . 

Blackhawk is the world’s largest maker of high-pressure hydraulic equipment Eo, SRR ene Sa I a Pee Cbs. CR vacécixee i 


and specializes in eens time-saving hydraulic tools for electricians, 
3 


construction and industry. uy from leading supply houses. ee wee ee ee we ce 
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of this heavy-duty, easily-in- 
stalled “Buffalo” BELT-AIR in the 

trade—it’s a “lot of Fan”! Panel, blades, arms and 

motor bracket are die-stamped from heavy metal. The shaft 
is high-quality steel. THERE’S NOTHING FLIMSY ABOUT 
THIS FAN! You can put it in knowing it will do a continu- 
ous, quiet job without any trouble. And the blades are shaped 
to deliver maximum air on minimum power. The BELT-AIR 
is ready to do a job for you and your customers. 5 sizes, 
24” to 48’, 4,400 to 19,000 cfm capacities, all using first grade 
standard-make motors. 


Helpful Facts for YOU! 


Write today for your free copy of Bulletin 3222-F, 
right, and you'll have the quick facts on the many 
customer-proven “Buffalo” Fans to give the best 
answers to many of your ventilation problems. 
Construction, performance and installation data in- 
cluded. Write now! 





Permanent 
satisfaction 
in air handling 


BUFFALO FORGE COMPANY 


520 BROADWAY ll BUFFALO, NEW YORK 
CANADIAN BLOWER & FORGE CO., LTD., KITCHENER, ONT. 
Branch Offices in all Principal Cities 
PANEL BREEZO FANS BELTED VENT SETS’ BELT-AIR FANS 


8 
¢°__. First For 
) Fons 











BREEZ-AIR ATTIC FANS “L” BREEZO FANS “NV” BREEZO FANS 




















Visitors at the 25th Anniversary An- 
nual Meeting of the Eastern Section, 
TAEI, held in Boston during August, 
included (Il. to r.) M. M. Brandon, 
Underwriters’ Laboratories, Inc., New 
York City, and C. Braglio and R. R. 
Cope, Aluminum Company of America, 


placed in the scene to be photographed, 
provides a basis for the control of the 
development of the negative and for the 
control of the finished paper print, it 
was reported. 

Five papers comprised the technical 
session on residence lighting. These 
included “Lighting and Color in the 
Home” by Gladys Miller, Color Con- 
sultant, and Janet S. Reynolds, Sylva- 
nia Electric Products, Inc., both of 
New York City, and “Studies of 
Lighting and Visual Problems of Tele- 
vision in the Home” by E. W. Com- 
mery, G. E. Company, Cleveland. A 
non-technical parallel session was held 
on residence lighting problems by the 
Residence Lighting Forum group of 
IES, and included talks on “Appro- 
priate Lighting for Today’s Home”, 
by Edith L. Buchholtz, Westinghouse 
Electric Corp., Bloomfield, N. J., 
“Television Viewing Habits Revealed 
by Survey”, by Mary E. Dodds, To- 
ledo Edison Co., Toledo, Ohio and 
“Rooms With A New Look”, by 
Aileen M. Page, G. E. Company, 
Cleveland. 

The two technical sessions on gen- 
eral lighting embraced nine papers on 
as many varied subjects. These in- 
cluded: “Daylight Control at Win- 
dows” by Prof. R. L Biesele, Jr., 
Southern Methodist University, Dallas, 
“One Hundred Footcandles in a 
Troffer Lighted Classroom”, by D. C. 
Mozes, G. E. Supply Corp., Spokane. 
Wash., and T. R. Anderson, Wash.. 
Bureau of Reclamation, Grand Coulee. 
Wash., “Specular Reflections in a 
Drafting Room Using Louver and 
Luminous Ceilings”, by B. S. Benson 
and E. H. Church, Benjamin Electric 
Mfg. Co., Des Plaines, IIl., and “Appli- 
cation of Recommended Brightness 
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Limitations in School Class Rooms”, 
by F. C. Winkler and J. J. Niedhart, 
Westinghouse Electric Corp., Cleve- 
land, Ohio. 

The Color Symposium, a highlight 
of interest at this Conference, embraced 
three papers, as follows: “Introduction 
to Color”, by Prof. I. Balinkin, Uni- 
versity of Cincinnati, Cincinnati, Ohio, 
“Color Systems” by Dr. Deanne Judd, 
National Bureau of Standards, Wash- 
ington, D. C., and “Psychological 
Factors of Colors in IES Problems” 
by Ralph M. Evans, Eastman Kodak 
Co., Rochester, N. Y. 

The most-prized award in the light- 
ing field, the IES Gold Medal and 
Award Certificate, was made to Dr. 
Ward Harrison, recently retired Di- 
rector of Engineering for General 
Electric Company, Nela Park, Cleve- 
land, for “meritorious achievement 
conspicuously furthering the profes- 
sion, art and knowledge of illuminating 
engineering”. Award was made by 
Lee E. Tayler, President of IES. 

One evening of the Technical Con- 
ference was devoted to the President’s 
Reception, Banquet and Dance, dur- 
ing which Charles H. Goddard of Syl- 
vania Electric Products, Inc., was in- 
augurated as incoming president. In 
a brief talk, he reviewed the objectives 
of the technical lighting organization 
and pointed up the many facets of the 
subject of illumination, and the prob- 
lems and responsibilities which there- 
fore fall to the Society—“the only 
group devoted exclusively to illumi- 
nation”. ; 

The 1950 TES Technical Conference 
will be held at Huntington Hotel, Pasa- 
dena, California, August 21-25, 1950, 
it was announced by S. F. Hartensten, 
Chairman of the National Technical 
Conference Committee. 


President of the Electrical Contractors 
Association of Maryland is Harry Mere- 
dith (center), Industrial Power Equip- 
ment Company, Baltimore, Md., shown 
here with other Association officers A. 
R. Hussey (left), program chairman, 
and D. Hawtof, secretary, after a recent 
meeting. This meeting was devoted to 
the subject of “adequate wiring” and 
the National Adequate Wiring pro- 
gram. 
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\#” USE THE AUSTIN 
ALUMINUM CLUSTER LIGHTS! 





COMPLETE 
5-LAMP 
ASSEMBLY 




























CLUSTER COMPLETE 
SPLICE 3-LAMP 
BOX ASSEMBLY 
CLU-5 





3 No. CLU-150 
Lamp Holders 
with CLUA-3 
Terminal Box 


6 tapped holes, 2 plugged. Built-up 
center post keeps screw from wires. 
Self-centering hole in post for easy 
screw insertion. 


















2 INCH CLUSTER 
POLE TERMINAL 
FITTER BOX 


For upright or 
horizontal posi- 
tion—one, two, 
or three lamps. 
Can be used on 
top of CLU-5 
splice box for 7- 
lamp combina- 
tion. 


Slip fit adapter 
for 2” pipe, with 
set screw and 
4" close nipple. 








CLUSTER SPLICE BOX 
FOR 7 LAMPS 


Body with 7 drilled holes, 5 in 
top and 2 plugged in back. 





WRITE FOR INFORMATION AND PRICES 


The TH. Gb. Bustin Company 


NORTHBROOK, ILLINOIS 
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RUSH RADAR INSTALLATION 
vith amser FASTENING SYSTEM 


Working against time to install radar on three Great Lakes 
Freighters, contractors did the work with modern RAMSET 
FASTENING SYSTEM. With the light, portable RAMSET TOOL, 













































Western Inspectors na 
* s Ia 

Meet in St. Louis > 
The second in the national circuit of (P 
electrical inspector conventions was ite 
held at the Hotel Statler, St. Louis, sia 
Sept. 26-28, when the Western Section, ~ 
International Association of Electrical 
Inspectors held its 45th Annual Meet- “a 
ing. More than 440 members (includ- pads 
ing 131 ladies) attended the three-day El 
session, viewed the exhibits of 23 elec- Ce 
trical equipment manufacturers, hon- wi 
ored Fred B. Adam, president of Frank - 
Adam Electric Co., and thoroughly en- 7 
joyed the hospitality of the St. Louis ve 
Chapter. An encouraging note was the jo 
fact that many electrical contractors . 
were listed on the official registration me 


roster. 

In his opening address, retiring 
Western Section president W. C. Cale 
of Toronto, Canada commended the 
local convention committee, under the 
chairmanship of Floyd S. Green 
(Frank Adam Electric Co.), for the 
splendid convention program and ar- 
rangements and regretted the forced 
absence of secretary-treasurer F. H. 
Moore who had been ill for some 
months. Mr. Cale briefly reviewed the 
progress of the Section; revealed that 











quickly trained workmen ‘‘Ramset’’ basket-weave cable fasten- | three new Sections were added last vs 
ings into steel channels at an average total working time of one | year and an additional one authorized a 

per minute. RAMSET got the job done on time—and at far this year. Plans are under way to or- 

less cost than by drilling and plugging. ganize Chapters in one or more Ca- 

| nadian provinces and at least two other 

HARD WORK MADE EASY WITH RAMSET SYSTEM parts of the Western Section, he added. 
Although Canadian members must ‘a 
YTD panne Vj QO HZ Pe ee LLL, i 3 ical : 
~ aac Salem lee Cie Mi. Cinacemotaprescon at 

feeeee2 Y A. Y, “Uf, at te ies 
Steel to Wood to Woes st - 5 “ Fabricated hard Concrete Seed : oe ee een fare Se b 
od to ee! te eel te abricated har oncrete ee : . 
concrete concrete steel steel brick — materialstosteet penetration penetration | a ree ty Pag have in shap- 
, t ; ; | ing the National Electrical Code. 

You can ‘‘Ramset’’ jobs like these easier, quicker, at far less That efforts are being made to = 
cost than with ordinary methods. For a few fastenings or for | strengthen the I.A.E.I. so it may bet- 
thousands, RAMSET quickly repays | ter serve its members and the electrical rm 

the small first cost by doing the | industry was indicated in a report of 
y doing | gene S| 

work faster and better. | secretary-treasurer Charles L. Smith 
| of Chicago. The Advisory Committee f: 
ASK US TO PROVE IT | now has under consideration recom- i 
Let us give you a 15-minute dem- a a lanes for Soe i 
onstration of RAMSET and show vii it A citi fe d ) 
Selakdidaimaghiie nites tide municipalities anc cities—with a dues J 
_— e zasten- | commensurate with the population of po 
ing costs up to 50% or more and the community and providing a paid . 
finish installations faster—on membership for the key inspector of 
m time. No obligation—just mail the the community. a 
a coupon. Stemco Corporation, 2 ee 6 armen for one 0 
Cleveland 16, Ohio. Associations interested in electrical te 
safety—with a dues commensurate ie 
LS ae ae er: with the size and interest of the indi- a 
r yPON jimmie vidual association involved. 
g  Stemco Corporation, nc 4 3 A then 1 il el ‘cal SS 
; Cleveland 16, Ohio _ os plan to appea to all electrica 0 
| Please show us how we can apply RAMSET inspectors in the Americas to become “ 
j | S¥sTEM to our fastening work to cut costs and save time. \ Active members of I.A.E.I. a 
_ ‘ Mr. Smith emphasized the need for "i 
, er , an I.A.E.I. technical assistant to work 4 
g Address : in close cooperation with the secretary- i. 
' city i treasurer ; provide and add to informa- a 

ii so Sas caaeAnes henley athe Ui ln dntn oxen cine sab ians cain git io Gta ams tis ean anaes thes een enn etn at tive bulletin material for members. 
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In his report to the Sections, Inter- 
national president Charles A. Ward, of 
Paterson, N. J., covered numerous sub- 
jects of interest to the membership 
(pg. 131, Sept. 1949, EC&M). He re- 
iterated the need of securing additional 
revenue to maintain and expand the 
services of the Association; suggested 
regular, frequent meetings of the en- 
tire 1.A.E.I. Executive Council, pref- 
erably at the same time as the N.F.P.A. 
Electrical Section and Correlating 
Committee meeting. To Foster a more 
complete understanding between all 
members, Mr. Ward suggested holding 
joint meetings between several sections 
at started intervals and an occasional 
joint meeting of all sections at possibly 
5 to 10-year intervals. 

Normal Western Section Committee 
reports revealed that many electrical 
inspectors. are still under short-term 
tenure without benefit of civil service 
protection. No satisfactory solution to 
this problem has yet been devised, re- 
ported John E. Wise of Madison, Wis- 
consin. Mr. Wise believes it is time to 
publicize the electrical inspector and 
the ].A.E.I.: “The electrical inspector 
needs the support of the public. Elec- 
trical inspection is considered a for- 
mality and a necessary evil,” stated 
Wise who advocated establishment of 
an “Electrical Safety Week” and sug- 
gested publication of pamphlets on haz- 
ards in specific areas. 


Technical Topics 


A good portion of the three-day 
agenda was devoted to technical sub- 
jects ranging from Code terminology 
and interpretations to illustrated talks 
by speakers in their respective fields. 

A total of seventeen reports by chair- 
men of Western Section Code-Making 
Panels were presented to the conven- 
tion. Recommendations ranged from 
editorial changes in existing rules to 
specific additions and changes. 

At an early morning Code Break- 
fast and an afternoon Code Forum 
session, inspectors, contractors, manu- 
facturers, in fact all registrants, had an 
opportunity to express their opinions ; 
give and answer various complaints 
and “beefs”. As usual, the highly con- 
troversial subject of grounding port- 
able appliances was discussed at length. 
Two schools of thought developed— 
one to insulate the appliance; the other 
to ground it. Since positive grounding 
of small appliances is quite difficult, in- 
creased insulation might be the an- 
swer according to many expressed 
opinions. Techniques and effectiveness 
of grounding television antennae were 
also reviewed. The effectiveness of 
mechanical cable connectors, how to in- 
stall them; where and when to use 
vapor-proof fixtures were among the 
numerous topics discussed from floor. 











Rotary drill them closer together—without chipping—with Carboloy 
Masonry Drills! And get the other advantages these remarkable rotary 
drills offer you: 


Two styles (fluted or round) for deep or shallow holes 
Wide range of sizes 

Drill four times faster 

Carboloy Cemented Carbide tips drill any masonry 
Drills stay sharp up to 50 times longer 

Fit any standard press, rotary drill, or hand brace 
Drill clean, accurate holes quietly 


Available singly or in these handy 
kits of six assorted drill sizes 


No wonder these rotary drills work so fast, 
stand up so long. The tips are made of 
Carboloy Cemented Carbide—the hardest 
metal made by man! 

Send the coupon for more information about 
these time-and-money-saving drills, and about 
the three handy kit assortments. 


CARBOLOY. 


CEMENTED CARBIDE 


MASONRY DRILLS 

















™ 
| CARBOLOY CO., INC., 11175 E. 8 Mile Road ! 
; Detroit 32, Michigan | 
| Gentlemen: | 
| Please send me Folder SA 236, describing Carboloy Masonry Drills and their | 
advantages to me. | 
| NAME | 
| I 
ADDRESS | 
| l 
| CITY ZONE STATE : 
L. ial 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1949 153 















TYPE RR 


The “double-duty” Cable 


HE combination of dense neoprene sheath plus 

special insulating materials makes Collyer 
Suprene equally “at home” in the ground and in the 
air. Suprene has what it takes: for utility underground 
network systems, as non-metallic parkway cable, as 
direct burial underground service entrance cable 
(Type USE), and for countless other applications. 
Collyer cable of similar construction is approved by 
Civil Aeronautics Administration for use as non- 
metallic underground cable for airport lighting in 
accordance with CAA Spec. L824 type A. For 
complete specifications and samples, write Collyer 
Insulated Wire Company, 245 Roosevelt Avenue, 
Pawtucket, Rhode Island. 


























NEOPRENE SHEATH. Vulcanized under pres- 
sure for toughness, density, and smooth 
surface. Easy to pull, splice, and tap. Highly 
resistant to sunlight, earth acids, oils — 
withstands abrasion, heat, flame, and mois- 
ture. 
















SPECIAL INSULATIONS. Standard Insulation 
is Moisture Resistant rubber compound 
(Type RW). Available in Special Heat 
Resistant Insulation (Type RH) for copper 
temps. to 75° C.; also Special Insulation com- 
bining the qualities of both RW and RH, 
and Oil-Base Ozone Resistant Insulation for 
voltages to 5000. 





One method of effectively adminis- 
tering an electrical inspection depart- 
ment was presented by John W. Emer- 
son, chief electrical inspector of Pon- 
tiac, Michigan. To effectively control 
inspection in his jurisdiction and to 
cover installations ranging from resi- 
dential to the large commercial and 
industrial projects having complete 
engineering plans, Emerson developed 
a pre-permit blank plan on which the 
contractor could indicate service size, 
switch and fuse sizes, feeder sizes and 
all pertinent electrical load information. 
Before an electrical permit is issued, 
this pian must be filed and approved. 

A lengthy preliminary report of the 
N.F.P.A. Committee on Hospital Op- 
erating Rooms was presented by Kent 
P. Stiner, I.A.E.I. member of the Com- 
mittee. A draft of the proposed changes 
and additions to the Standard for Com- 
bustible Anesthetics in Hospital Oper- 
ating Rooms is being submitted to the 
Committee with a final vote expected in 
a few weeks. A few of the points 
Stiner’s report outlined are: 

In an anesthetizing location, the haz- 
ardous area is to be considered to ex- 
tend five feet from the floor (present 
Standard is seven feet). 

The hazardous area is not considered 
as extending outside the room in which 
anesthetics are used as formerly re- 
quired with respect to electrical equip- 
ment, but conductive flooring is neces- 
sary in this area also. 

Any room in which combustible an- 
esthesia agents are stored is considered 
to be hazardous throughout. 

Ventilation is required in all rooms 
where anesthetics are used and stored. 

An ungrounded electrical distribu- 
tion system is required in storage and 
anesthetizing locations. A-C circuits 
with grounded conductor may be in- 
sulated from ground by means of a 
transformer which isolates the cir- 
cuits electrically from the main feeders 
and from other circuits in the building. 

All exposed non-current carrying 
metal parts of equipment must be 
grounded. 

All controls, switches, etc.—even 
mercury switches—must be in explo- 
sion-proof housings. 

Interspersed among the three-day 
sessions were illustrated and demon- 
stration talks on subjects of vital in- 
terest to inspectors. Westinghouse 
Electric Corporation presented a mo- 
tion picture covering the features of 
various types of industrial plant dis- 
tribution systems. H. B. Whitaker, 
Underwriters’ Laboratories, Inc., Chi- 
cago, stressed the need for proper 
maintenance of electrical cords on 
portable equipment to safeguard shock 
hazards; revealed that the Labs and 
the .manufacturers are working to- 
gether to solve this problem. 

While outlining the operation of the 
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Low Voltage Control System, H. H. 
Watson, General Electric Company, 
Bridgeport, Conn., revealed that there 
is now available a metal sleeve to house 
the remote control relay in outlet 
boxes installed in fireproof construc- 
tion (poured concrete ceilings, etc.). 

Paul Heffelfinger, The Chase Shaw- 
mut Company, gave the delegates an 
illustrated discussion of the design and 
operating features of the Amp-Trap 
fuse, a high-interrupting capacity cur- 
rent-limiting device. 

A unique visual demonstration of 
what happens to a conductor as it is 
overloaded was presented by W. H. 
Bodle, Square D Company, Detroit. 

Testing techniques and circuit dia- 
grams for determining condition of in- 
sulation and ground conditions on port- 
able electric tools were effectively re- 
viewed by Frederick Koppl, Chicago, 
engineer for the James G. Biddle Com- 
pany. 

Among the actions taken at the 
business session were the following: 

Conferment of Honorary Member- 
ship in the Western Section upon Fred 
B. Adam, Frank Adam Electric Com- 
pany, St. Louis, Mo. Mr. Adams 
passed his 80th birthday this year. 

Conferment of Honorary Member- 
ship in the Western Section upon E. J. 
Stewart, formerly chief electrical en- 
gineer, Kansas Inspection Bureau, To- 
peka, Kansas. 

Mr. Adam and J. S. Mahan, Chi- 





cago, will be proposed to the Executive | 


Council for International Honorary 
Membership. 


Approval to raise dues of Active | 


members to $4.00 per year to meet the 
rising cost of Association administra- 
tion. 

Approval of suggestion that a tele- 
vision set be presented to F. H. Moore, 
Western Section secretary-treasurer 
who has been ill for some months. 

At the annual election of officers of 
the Western Section, W. J. Alcock, 


This is Simmons Field, Kenosha, Wisconsin. It is a good 
example of a type of floodlighting job worth going after. 

Simmons Field planned lighting uses the standard G-E 
160” lighting system. Everything planned, ordered, and 
installed according to “the book.” These plans which represent 
years of floodlighting engineering experience specify everything 
to assure a perfect lighting job—from the exact location of the 
80-foot steel poles to the aiming of the 160 L-69 floodlights. 

Floodlighting installations are going in all over the country 
— Kenosha has five lighted fields. They can be handled by 
any competent contractor even though he has had no previous 
floodlighting experience. They should yield a satisfactory 
profit—and frequently they carry, with the initial installation, 
a year-after-year maintenance contract. 

Apparatus Department, General Electric Company, Sche- 
nectady 5, N. Y. 











YOURS FOR THE ASKING—This is ‘the book” that contains 38 complete 
floodlighting plans for sports and recreation. One is the “160” 
lighting system used at Simmons Field—160 G-E floodlights on ten 
80-foot steel poles—complete with a list of all material required 


Chicago, Ill., was chosen president. 
With him in the executive group are: 
Ist vice-president—Otto E. Radtke, 


Cleveland, Ohio; 2nd vice-president— | 
H. L. Parks, Charleston, West Vir- | down to concrete and paint. Among other plans are tennis courts, 


secretary-treasurer —F.  H. | volley ball and 12- to 48-lamp softball fields. Ask your G-E distributor 





ginia; 
Moore, Indianapolis, Indiana. 

With the officers and retiring presi- 
dent W. C. Cale, the following serve 
on the Executive Committee: Cooper- 
ating Member—F. E. Davis, Jackson, 
Mich.; Associate Member—Fred P. 
Oliver, Parkersburgh, W. Va.; J. C. 
Denner, Saginaw, Mich.; Glenn Row- 
ell, Minneapolis, Minn.; C. M. Park, 
Chicago; and J. E. Fisher, Elkhart, 
Indiana. On the Executive Council 
are: E. J. Stewart, Topeka, Kansas; 


V. C. Moulton, Denver, Colo.; R. C. : 
Loughead, Detroit, Mich.; W. C. Cale, 5 F N fr R A [ E L p C T u i C 
Toronto, Canada; and S. R. Todd, Chi- 





| for it as bulletin GET-1284 or if he cannot supply you write us direct. 


THE SPORTS-LIGHT—This is the floodlight used at Simmons Field— 
the G.E. L-69. It gives more light per unit, more light per watt, is easier 
to install and cheaper to maintain than any other comparable unit. 
It's so good that four major-league parks use it, so economical that 
it’s the favorite for sand-lot softball. Bulletin GEA-4835 gives com- 
plete description and prices. 





cago, Illinois. me 
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- The Importance of 


“GOOD LIGHTING 


The amazing “Whiter than White” Abolite finish 
adds a NEW brightness, a NEW efficiency fac- 
tor to the already popular ABOLITE line of fine 
lighting units. Designed and engineered to pro- 
vide maximum illumination on working surface 
areas, ABOLITE achieves complete satisfaction 


and top performance — yet all so simply. 


We call it “engineered seeing" because it directs 


“more light where you want it”. 


Write for the ABOLITE catalog—a complete line 
of industrial commercial units for every lighting 
purpose. Let us help you—SPECIFY ABOLITE— 
AND GET THE BEST 


SOLD EXCLUSIVELY THROUGH ELECTRICAL 
WHOLESALERS 


THE JONES METAL PRODUCTS CO., West Lafayette, O. 


fo 


WHITER THAN WHITE 


ABO (LITE 


ol 7 ating 
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C. M. Beltzhoover 


Charles M. Beltzhoover, president 
of The Beltzhoover Electric Company, 
Cincinnati, Ohio, was a victim of the 
S. S. Noronic steamer fire at Toronto 
Bay, Canada, on September 17. His 
wife also lost her life in this disaster. 
He was 67 years old, and a native Cin- 
cinnatian. 

Following his graduation from 
Woodward High School, he continued 
his studies in technical courses and in 
1903 established the Beltzhoover Elec- 
tric Company. 

Mr. Beltzhoover was a member of 
the Masons, Rotary Club, Cincinnati 
Executives Association and Cincin- 
nati Chamber of Commerce. In 1948 he 
served as director in the Cincinnati 
Executives Association and from Octo- 
ber 1939 to March 1944 was president 
of the Associated Electrical Contrac- 
tors of Cincinnati. 


Albert L. Swanson 


Albert L. Swanson, former presi- 
dent and chairman of the board of 
Swanson-Nunn_ Electric Company, 
Evansville, Ind., died on September 25. 
He had been ill since early August. 
Mr. Swanson was 73 years old. 

At the age of 20, he started the 
A. L. Swanson Company, one of the 
pioneer electrical businesses in the 
city. An employee, C. W. Nunn, later 
became a partner. Mr. Swanson re- 
signed as president of the firm in 1947 
and as chairman of the board in 1948. 

Mr. Swanson attended a private 
school in Evansville and later an elec- 
trical engineering college in Chicago. 

He was a charter member and past 
president of the Rotary Club; chairman 
of the Vanderburgh County Cancer 
Society; president of the Laymen’s 
Back-to-Church movement; and a 
board member of the Conference of 
American Small Business organiza- 
tions. He was a former member of the 
Shrine and was active in USO and 
Boy Scout Work and a member of the 
Y.M.C.A. for 59 years. 
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Dates Ahead 


National Electrical Manufacturers Asso- 
ciation—Chalfonte-Haddon Hall, Atlan- 
tic City, N. J., November 14-18. 

Sixth All-Industry Refrigeration & Aijir | 
Conditioning Exposition—Atlantic City, | 
N. J., November 14-18. 

Electrical & Gas Association of N. Y., Inc. 
—Thanksgiving luncheon, Hotel Astor, 
New York City, November 16. } 

Essex Electrical League — Chris‘ res | 
luncheon, Essex House, Newark, N. 
December 8. 

Electrical & Gas Association of N. Y., Inc. 
—Christmas luncheon, Hotel Astor, New | 
York City, December 21. 

Plant Maintenance Show and Conference | 
Pr eginntiser Cleveland, Ohio, January 

American Society of Heating and Venti- 
lating Engineers—Dallas, Texas, Janu- | 
ary 23-27. 

Southwest Air Conditioning Exposition- 
Dallas, Texas, January 23-27. 

American Institute of Electrical Engineers 
—wWinter general meeting, New York, 
N. Y., January 30-February 3. 

National Electrical Manufacturers Asso- 
ciation—Edgewater Beach Hotel, Chi- | 
cago, Ill., March 13-16. 

American Society of Tool Engineers—In- 
dustrial exposition, Convention Hall and 
Commercial Museum, Philadelphia, Pa., 
April 10-14. 

Chamber of Commerce—38th Annual 
meeting, Washington, D. C., May 1-4. 
National Fire Protection Association— 
54th Annual Meeting, Haddon Hall, At- 

lantic City, N. J., May 15-18. 

National Association Electrical Distribv- 
tors—Annual convention, Atlantic City, 
N. J., June 12-16. 


Manufacturers News 




















FEDERAL APPOINTMENTS 


Federal Electric Products Company 
of Newark, N. J. has announced the 
appointment of Gaer, Florence & As- 
sociates of Denver, Colorado as agents, 
replacing C. D. Belt & Company. They 
will serve Colorado and Wyoming; 
parts of Utah, Kansas and New 
Mexico. 

Shaffer and Nelson, Inc. has been 
named agents for the Northwest ter- 
ritory. They have offices and ware- 
houses in Portland, Oregon and Seattle, 
Washington and will cover Idaho, 
Oregon, Washington, part of Mon- | 
tana, Canada and Alaska. | 


WESTINGHOUSE CHANGES 


The appointment of Walter J. May- 
tham, Jr. as Pacific Coast district man- 
ager of the Westinghouse Electric 
Corporation, has been announced. He 
will take over the duties of Charles A. 
Dostal, vice president, who retires 
next May after 43 years’ service with 
the company. Mr. Maytham joined 
Westinghouse in 1926 and has been 
manager of the Industrial division 
since 1944, 

Ray H. Timmons has been appointed 
manufacturing manager of industrial 
products for Westinghouse. 

Theodore E. Stieber has been named 
manager of the central station division 
in the Middle Atlantic district. 

Guy Kleis has been appointed man- 
ager of the entire educational depart- 
ment and Maynad J. Warneke as 





Manager of graduate student training. 





' Behind the scenes, 


: ‘ POWERSTAT Dimmers respond 
Powerstat Dimmers were the choice of to pushbutton control from sta- 
management when plans were made for tion in projection room. 
. Pew | . \ 
Long Beach, California’s beautiful new PONS fgg eee 
Crest Theatre. The prototype of the Set Whee Connie 
theatre-of-the-future is a prefabricated cceiiiate: aretaneatanet5t- mean 


unit designed for small towns and the 
export market. Only the most modern 
equipment was incorporated. 


In this theatre-of-the-future the dimming apparatus had to be 
remotely located, yet controlled from a panel in the projection 
room. Motor-driven POWERSTAT Dimmers were installed 
with pushbutton control to meet this requirement. Thys, the 
projectionist, in his booth, has convenient and dependable 
fingertip lighting control. The push of a button brings light- 
ing up to full intensity or lowers it to complete blackout. 
Intermediate degrees of brilliance are achieved by stopping the 
Motor-driven POWERSTAT Dimmers at any point between 


the two extremes. 


Planning a new theatre? Renovating an old one? It will pay 
you to investigate POWERSTAT Dimmers for houselight 
control. Send for complete information today — then consult 


your architect or electrical contractor. 


WRITE FOR DETAILS 


6119 pemers avenue EEE ad 10) an@1 7 en s 


BRISTOL, CONNECTICUT 


BRISTOLP CONNE CTECET 





POWERSTAT VARIABLE TRANSFORMERS » VOLTBOX A-C POWER SUPPLIES STABILINE VOLTAGE REGULATORS 
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THIS MULTI UTILITY FLOODLIGHT 
IS BUILT FOR ENDURANCE 


Porcelain Enamel Finish on Heavy Gauge Steel 








No. 337B 


Distributed Through 
Leading Wholesalers 





\ Gives 


Lasting Satisfaction 





For the dark winter months 
ahead, protect life and property 
by floodlighting outdoor indus- 
trial areas—parking lots, ship- 
ping yards and around the plant. 


Available in three sizes— 
No. 336-— 200 w.— 94” Diam. 
No. 337— 500 w.—12” Diam. 
No. 339—1000 w.—16” Diam. 


All are furnished with heat re- 
sisting lens, three feet of heavy 
service cord. 


Colored lens available for No. 
336 and 337 for the holiday 
lighting effects. 








MULTI ELECTRICAL MFG. CO. 


4223-43 West Lake St. 


Chicago 24 
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FOR QUICK, EASY, SAFE 
CABLE INSTALLATION ... 


“Efficiency ’’ NESTED 
CONDUCTOR RACKS 





Manufacturers of Efficiency 
Electrical Devices for Conduit, 
Wire end Cable Suspension 


Write for catalog 38-A 












@ Designed to carry conductors equidistant 
from center to center . - Efficiency 
patented racks feature porcelain bushings 
and require but one bolt to support bush- 
ing and clamp it to the steel frame. Clamps 
are separate, allowing independent in- 
stallation of each cable line. Furnished 
for your requirements for cable from 5/16’ 
to 234” diameter. 












East Palestine, Ohio 
AND MANUFACTURING CO. 























MINNESOTA MINING CHANGES 


Five promotions in top-level man- 
agement of the Minnesota Mining & 
Manufacturing Co., St. Paul, Minn. 
have been announced. 

William L. McKnight, president of 
the firm since 1929, has been elected 
to the newly created post of chairman 
of the board. 

His’ successor to the presidency is 
Richard P. Carlton, former executive 





W. L. McKNIGHT 





R. P. CARLTON 


vice president in charge of research, 
engineering and manufacturing. 

Archibald G. Bush, former executive 
vice president and director of market- 
ing and distribution, becomes chair- 
man of the executive committee. 

Two new executive vice presidents 
have also been named. They are 
George H. Halpin and Herbert P. 
3uetow. Mr. Halpin, former vice 
president for sales, will continue to 
direct sales activities. Mr. Buetow, 
treasurer since 1939, becomes execu- 
tive vice president in charge of finance. 


GENERAL ELECTRIC CHANGES 


Three appointments to General Elec- 
tric Lamp Department sales district 
managerships have been announced. 

John R. Colville, Jr., of Milford, ° 
Conn., who has been a salesman in 
the New York sales district, has been 
promoted to the position of manager of 
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the Indiana Sales district, with head- 
quarters in Indianapolis. 

Joseph M. Lime, who has been man- 
ager of the Indiana sales district, has 
been transferred to the Midwest sales 
district, with headquarters in North 
Kansas City, Mo., where he will be 
manager. 

Warren P. Thayer, now manager of 
the Midwest sales district, is appointed 
manager of the Allegheny sales dis- 
trict, with headquarters at Pittsburgh, 
Pa. He will replace Donald H. Wyre, 
who retires December 31 after having 
completed 42 years of continuous serv- 
ice with General Electric Co. 

Appointment of Morrell H. Blesh 
as manager of salary and wage policies 
for General Electric’s Apparatus De- 
partment, Schenectady, N. Y. has been 
announced. 


CORNING GLASS 
APPOINTMENTS 


Formation of two new departments, 
lamp sales and electronic sales, to han- 
dle the sales activities of the Electric 
Products Division of Corning Glass 
Works has been announced. 

Thomas S. Wood has been appointed 
manager of the lamp sales department, 
handling the sale of company products 
to the incandescent and fluorescent 
lamp and electric signlight industries. 

John S. Muller has been made man- 
ager of the electronic sales depart- 
ment, responsible for the sale of bulbs 
and other glass components to the 
television and radio industries. 


F. J, BUCHAL NAMED 
SALES MANAGER 


Modern Light & Equipment Com- 
pany, Chicago, has announced the ap- 
pointment of Fred J. Buchal as gen- 
eral sales manager. 





F. J. BUCHAL 


Mr. Buchal has been in the electrical 
business since 1931 and with Leader 
Electric Company since its inception. 
He is a member of the Illuminating 
Engineering Society and the Electric 
Club of Chicago. 

















YOU NEED 


Every time switch user will find practical 
answers to time control problems in this 
unusual new 16 page catalog. It contains 
complete information, specifications, wir- 
ing diagrams and prices—everything you 
need to help you choose the best possible 
switch or timer for your next installation. 


Fill out the coupon below for your 
free copy. No obligation, of course. 
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QUICK READINGS 
WITHOUT BREAKING 
CIRCUIT Instant current readings 


by merely placing the tongs around the 
electrical conductor—without breaking 
circuit or insulation. It’s safe, convenient and 
accurate. Tong Test is the only ammeter of its type 
that can be used on both AC and DC. Cannot burn 
out for it has no windings. Interchangeable scale ranges 
up to 1000 amperes. Five types to accommodate cables 
up to 3 7/gs", bus bars up to 41/2” x 1/2". Voltage 
readings, too, with the Voltor Attachment. 


Write for Tong Test Bulletin CM-400 
COLUMBIA ELECTRIC, MFG. CO. 


4541 Hamilton Ave., Cleveland 14, Ohio 
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PTC) ricer is 
YEAR ROUND 
Lusi medd.ron 


THE ALERT DEALER 


DISTILLERIES © PAINT COS. 


“BREWERIES « 





There are many types of businesses that require year round 
s that operate under con- 
ditions of extreme heat, « or penetrating and pungent odors. 
These companies offer real opportunities to pick up additional 
business. 

“FRIGID” has the complete line of ventilating — to 
meet the needs and demands of these 
fans, blowers, spray booth fans, attic fans, etc. 








Get your share of these “extra” profits .. . check on your 
prospects today. 


ESORTS 


SEE YOUR ELECTRICAL DEALER 


CIRCULATORS & DEVICES MFG. CORP. 
22 Rose Street « N&® York 7, N Y 
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Rome Cable Corporation, Rome, 
N. Y. has announced the acquisition of 
Andersen-Carlson Manufacturing Co., 
Torrance, Calif., manufacturers of 
electric metallic tubing. The California 
plant will continue operation under the 
direction of Arthur A. Andersen, presi- 
dent and Gilbert Woodill, executive 
secretary. 


Anaconda Wire and Cable Co. has 
announced the appointment of Co- 
lumbia Wire and Supply Company, 
2850 Irving Park Road, Chicago, IIl., 
as national distributor with warehouse 
facilities for Densheath television and 
radio wire and cables. 


Announcement has been made of the 
appointment of -J. M. Cain as northern 
California district lamp supervisor for 
the Westinghouse Electric Supply 
Company, succeeding L. C. Moore, re- 
signed. 


The Reliable Electric Company, Ch:- 
cago, has appointed F. A. Leach to 
handle the promotion of various of its 
new products. Mr. Leach was formerly 
with the Graybar Electric Company, 
and for the past twelve years has been 
with Thomas and Betts Company, 
Elizabeth, N. J. 


Electric Products Company, Cleve- 
land, Ohio, has announced the appoint- 
ment of E. G. Schroeder as field sales 
manager. 


Pennsylvania Transformer Company 
has announced that the sales and ad- 
vertising departments have moved to 
new offices at’ the Canonsburg, Pa. 
plant. The Pittsburgh district sales 
office will remain at 808 Ridge Avenue, 
North Side, Pittsburgh, Pa. 


The Herman Nelson Corporation of 
Moline, IIll., has appointed Richard T. 
McCauley as assistant for the com- 
pany’s portable products division in 
charge of government relations. He 
will maintain offices in Washington, 
2: C. 


Announcement has been made of the 
appointment of Sundre and Wood, Inc., 
direct factory representatives of At- 
lanta, Ga., to represent La Salle Light- 
ing Products, Inc. of Buffalo. They will 
cover the states of Tennessee, North 
and South Carolina, Alabama, Georgia, 
Mississippi, and parts of Kentucky 
and Florida. 
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Triangle Conduit & Cable Co., Inc., 
New Brunswick, N. J. has established 
warehouse facilities in Charlotte, N. C. 
at 1301 West Morehead St. 


John A. Roebling’s Sons Company, 
Trenton, N. J. has opened a new office 
and warehouse at 3253 Fredonia Ave- 
nue, Cincinnati, Ohio. W. K. Hanna, 
former head of the Pittsburgh branch 
will serve as manager. 


Sylvania Electric Products Inc., New 
York, N. Y. has named Stuart Good- 
willie as manager of the business re- 
lations department, and he will, in 
addition, service national lighting ac- 
counts. 


All-bright Electric Products Com- 
pany has announced the opening of a 
new downtown sales office at 221 N. 
LaSalle Street, Chicago. Ii. 


The Kuhlman Electric Company, 
Bay City, Michigan, has announced 
the appointment of the R. J. Sullivan 
Company, Boston, Mass., as its sales 
representative in the New England 
territory, covering the states of Massa- 
chusetts, Maine, New Hampshire, Ver- 
mont and Rhode Island. That's how much a 900 W. Stonco Multi- 


Lite Assembly had over the conventional 
flood of an ordinary 1000 W. open re- 
flector—according to tests made by a 
major oil company.* 











What's more—Stonco fixtures cost ap- 
proximately 30% less than ordinary re- 
flectors. Also, a Stonco Unit is main- 
tenance free. To the contractor these 
| are the type of solid points that help 
him make a sale every time. For here 
is language anyone can understand— 
“More—for less”. 





"Name on Request 


YOURS FREE—A complete chart of test readings 

comparing 1000 W. of conventional flood with 

900 W. of Stonco Flood is now available for your 
| study. It's a terrific sales story you can't afford to 
| miss. Send for it today. 





CONNECTORS 


ACCESSORIES | 
isagtencmemanens STONCO 
Few Waele |\\GHT SYSTEMS 
New, pone nl no eat STANDARD © ZITEMASTER * ZLOODMASTER 


— Sold exclusively thru Qualified Wholesalers * Union Made (UL) 


Typical 3 Unit Assembly 


WRITE FOR CATALOG TODAY 


COPPER TUBE 
[ S & PRODUCTS, Inc. 
CINCINNATI 27, 0. 
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STONE MANUFACTURING COMPANY 


489 Henry Street Elizabeth 4, N. J. 























Those Small Jobs 
Go Easier—and Faster 
with 


SYV7TRON 


“Portable” 


POWER 
TOOLS 


Portable’ 
ELECTRIC 
HAMMERS 


Drilling, cutting, chipping con- 
crete and masonry: vibrating 
concrete forms and molds: scal- 
ing concrete, rust and old paint 
from equipment 








‘Gasoline Hammer” 


PAVING 
BREAKERS 


100% Self Contained 





Busting concrete, digging clay, 
shale and frozen ground; cutting 
asphalt and tamping backfill 


Portable’ 


ELECTRIC 
DRILLS 


3/16” to 1” capacity 


Drilling, sanding, buffing and 
polishing wood and metal with 
Electric Drills and Sanders. Grind- 
ing welds and wire brush work 
with Electric Grinders. 





Save 
Money and Time 


on hundreds of “nuisance” jobs. 


Write for illustrated literature 


SYNTRON CO. 


690 Lexington, Homer City, Pa. 

















SALON LIGHTING... 
TOOL FOR SALES trrom pace 81) 


of 12-foot surface-mounted fluorescent 
fixture assemblies, each assembly con- 
sisting of three 4-lamp Fluores-O-Lite 
units mounting standard 4-foot white 
lamps above eggcrate-louvered bottom 
panels. With centers of assemblies 
spaced on a 24-by-16.5-foot pattern, 
footcandle readings have an average of 
24, and a coefficient of utilization of 
0.44 in this area. The color treatment 
includes grey terrazzo fluoring, yellow 
walls and a soft grey ceiling. 

Flanking this truck show area is a 
customer lounge and parts department. 
Lounge lighting is from two sources; 
four 4-lamp ceiling-mounted fluores- 
cent eggcrate fixtures, and an inclined 
wall which occupies one side of the 
lounge and is top-lighted by a cove- 
concealed continuous row of fluores- 
cent lamps augmented by 150-watt in- 
candescent spots above the partially 
recessed display cases. 


Two-way Service 


With one side of the 1700-square- 


| foot parts department bordering the 


truck show area and the other side 
having show windows and entrances 
on a side street, parts can be issued 
over one counter to service men and 
over another counter directly to the 
public. Both counters, of selected 
birch plywood capped by sea-green 
koroseal tile, are illuminated from a 
series of parallel fluorescent lamps 
shielded by broad inclined wooden 
louvers which form a_ continuous 
canopy. Special display frames, 
mounted on corrugated Transite fac- 
ings between stock bin aisles, are top 
lighted by bullet lights. 

The illumination plan and all struc- 
tural engineering was executed by H. 
C. Litwack, consulting architect. The 
installation of lighting equipment with 
related wiring and controls was by the 
A. L. Davis Company, while Paul H. 
Jaehnig, Inc., was the electrical con- 
tractor for service station power. 

With an outstanding lighting instal- 
lation to dramatically display both cars 
and trucks; provide high-level illumi- 
nation for repair and service work; 
offer even glare-free lighting—in ex- 
ecutive and sales offices, and attract 
public attention with exterior treat- 
ments, this Hopping Phillips motor 
showroom emphasizes the title phrase, 
“Tool for Sales”, for it is demonstrat- 
ing foot-candles at work in an increas- 
ingly competitive bid for popular 
recognition. 


LOOK! 
( Paragon 
moveEL 301 


TIME SWITCHES 


Only? 115% ist 
and with 


LOWEST NET PRICES 




















Me 





TO pesto tied: J 


Paragon top quality, straight “ON 
and OFF” Time Switches are accurate and 
dependable for controlling stokers, burn- 
ers, valves, motors and other equipment 
where two or four operations per day are 
required. Industrial type, self-starting 
motor, 115 volt, 60-cycle, 30 Amp., 3000 
Watt capacity. Shock-proof terminal back. 
SPST and DPST; (230V, or 24V, at 
slightly higher cost). 


SEE YOUR JOBBER OR 


(sian WRITE FOR CATALOGS 
Pa 7 


ragON ELECTRIC COMPAN 
1614 12th STREET © TWO RIVERS, WISCONSIN 
AMERICA’S FOREMOST EXCLUSIVE 
MANUFACTURER OF 
TIME CONTROL SWITCHES FOR ALL USES 

















Hb foe 


Wa ty Ve 
oe Gon ohm -a- nn: 
MANSON tapes 
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H OW ro mMEAsuRE 


INSULATION RESISTANCE 


To obtain a proper megohm read- 
ing of insulation resistance, it is 
necessary to provide a constant 
high voltage DC potential which 
will produce sufficient current flow 
through the resistor under test to 
actuate a means of indication. 


VIBROTEST 
Model 201 
Range 0-200 Megohms 
at 500v potential. 
150 - 300 - 600 
volts AC or DC.) 












Visrotest’s Errortiess. Battery-opere 
ated power supply is the only positive,: 
“‘push-button”” means of obtaining 
constant high voltage for accurate 
insulation resistance measurement, 
Tiresome, inaccurate Cranxinc Exim. 
ainaTeD; No Levettinc; No Erroneous 
Reapincs due to surface leakage; No 


Suock when disconnecting; Easy Scare _ 


Reapinc in ohms,: megohms, AC or 
DC voltage; AccuraTE in —40° to 140° 
F. Measures resistance values of in- 
sulation, windings, armatures; test 
wiring continuity, connections; checks 
for shorts, leaks, opens; tests powet 
source voltage, AC or DC—40 models 








covering entire range of resistance 

measurement from 100 to 50,000 
megohms. * 

Valuable information on in- 

sulation resistance measure- oC 

ment. Contains handy reference. SS eae 

chart showing proper ranges for GET — 

general laboratory and field BULLETiy 

testing; for general industrial sat 209 

testing and for Research test- “etF / 


ing. WRITE for it, or use in- 
quiry card. 











ASSOCIATED RESEARCH, INCORPORATED 





Vishaped Corrugations 


Grip Wires Securely 
and Permanently 


Sherman "Wedge-Grips” insure 
strong, lasting wire connections. 
Oval pointed screw wedges the 
wires together under pressure, be- 
tween special “V"-shaped corru- 
gations. Dependable, permanent 
— of pure, hard-drawn copper — 
they are ideal for all small wire 
connections. 





H. B. SHERMAN MFG. CO. 
. BATTLE CREEK, MICH. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1949 





| 












\ THE RIGHT 
“* COMBINATION 


INTERCHANGEABLE DEVICES 


with 


UNILINE 
_ PLATES 














T-1321 








T-1421 


ora 


Use these units for compact, practical installation of multiple-wiring 
devices into one gang. With UNILINE plates, in Ivorylite or brown 
Bakelite, any combination desired can be installed quickly — right 
on the job. Switches, receptacles and pilot lights can be easily 
interchanged. The line provides innumerable combinations for at- 
tractive 1-Gang installations for 2 or 3 units at a saving of material 
and labor. 


LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES, INC. 


Branch Offices at: Boston, Chicago, Dallas, Denver, Detroit, 
Los Angeles, New York, Philadelphia, San Francisco, Syracuse. 


SEE OUR LISTING IN SWEET’S ARCHITECTURAL FILE 


WRITE TODAY FOR LITERATURE ON THESE 
AND OTHER H&H WIRING DEVICES. 

Address: 1711 LAUREL STREET 
HARTFORD 6, CONN. 








RBY 
CALL YOUR NEA 

ELECTRICAL JOBBER 
FOR PROMPT 
SERVICE 













ENCLOSED 
SWITCHES 


WIRING 
HEGEMAN 


DIVISION 


DEVICES 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
HARTFORD, CONNECTICUT 
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Faster Installation! 
4 ° Nail holes in box sides pro- 
Nails to Studding vide fast, easy installation. 
Evenly, Accurately, Saves money by eliminating 
in a Matter bracket. Nail heads driven in 
tight—box is never out of line. 


of Seconds... perfect Alignment! 


3 nubs facing outward on 
each side of box prevent box 
from tilting. First nub is 7/” 
from front of box to permit 
adjustment for wallboard or 


hineieis tant plaster. 


or New Wiring 


The TU. B' Austin Company 


NORTHBROOK, ILLINOIS 





Write for descriptive 
price sheet No. A-1-a 








mutation have become more severe. Our fully equipped 

and ably staffed laboratory has a wealth of data with which 

to advise you profitably on your commutating problems, 
Please Describe Your Problem to Us 


SUPERIOR CARBON PRODUCTS, Inc. 


ef 9113 GEORGE AVENUE, CLEVELAND 5, OHIO 
: SUPERIOR seuswes 





BRUSHES 


Soc 19/9 


gf up 
The most serviceable brush characteristics have been 
developed over three decades by Superior research and 
testing. Result: Superior brush grades have continued to 
give maximum efficiency as the demands for better com- 








PLUGGING DC 
MOTORS [FROM PAGE 76) 


to aid rather than oppose the line volt- 
age (since at this instant the motor is 
still running at its original speed and 
direction), and a disastrously heavy 
current would flow through the arma- 
ture, Fig. 2. Therefore, in order for 
this plan of operation to be practical. 
it is necessary to provide some means 
for inserting, at the instant of transfer. 
sufficient resistance in series with the 
armature to limit the current to a safe 
value. The relay and circuit described 
in the following paragraphs was de- 
signed to perform this function. 

The plugging relay, Fig. 3, consists 
of two shunt-wound coils mounted on 
a common frame, and a normally open 
contact. Fig. 3a indicates that when- 
ever the two coils are connected with 
the same polarity, the flux is forced 
through the air gap causing the arma- 
ture, and thus the contact, to close. 
Fig. 3b shows that if the coils are con- 
nected with opposite polarities the 
fluxes aid each other, tending to keep 
the flux out of the air gap, and thus 
the contact remains open. When only 
the top coil is energized the flux from 
it splits, a portion passing through the 
magnetic circuit of the lower coil, the 
remainder cutting across the air gap, 
Fig. 3c. The ratio of the length of the 
air gap to the length of the non-mag- 
netic spacer in the lower coil’s mag- 
netic circuit is so proportioned that un- 
der the above condition sufficient flux 
will flow in the air gap to cause the 
armature to close. 

Keeping the above characteristics in 
mind, refer to Fig. 4. If the master 
switch is placed in the “Fwd” position 
the “F” contactor is energized and its 
control circuit contact closes, apply- 
ing full voltage to the upper coil of 
“P” and connecting the lower coil 
directly across the armature. Thus, 
since at this instant there is no arma- 
ture voltage, “P” closes, energizing 
1A which shorts out a portion of the 
accelerating resistor. At the same in- 
stant the main, contacts of “F” close, 
connecting the armature to the line in 
series with the remainder of the accel- 
erating resistor. As the motor picks up 
speed the counter e.m.f. builds up in 
the armature and this voltage is ap- 
plied to the lower coil of “P”. Since 
the polarity of this voltage is the 
same as that applied to the upper coil, 
“P” continues to hold in. When 1A 
closed, its auxiliary contact energized 
the coil of 2A. However, 2A is a tim- 
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ing contactor and its contact closes 
only after a definite delay, shorting out 
the balance of the accelerating resistor, 
and bringing the motor up to full 
speed. A simplified diagram of the cir- 
cuit when the motor is running at full 
speed is shown in Fig. 5. 

If the master switch is now swung 
from “Fwd” to “Rev”, ee “F"; pi xe 
and “2A” all drop out as the master 
passes through the off position, insert- 
ing all of the accelerating resistance in 
series with the armature. “R” is ener- 
gized when the master reaches the 
“Rev” position and its auxiliary con- 
tact reconnects the coils of “P”. Full 
line voltage is applied to the upper 
coil of “P” and the counter e.m.f. de- 
veloped in the armature is applied to 
the lower coil. However, since these 
voltages are applied with opposite 
polarities, “P” remains open, Fig. 6. 
The motor now starts to decelerate and 
the counter e.m.f. decreases. When 
the motor reaches zero speed, the volt- 
age applied to the lower coil becomes 
zero and “P” closes bringing in “IA”. 
The motor now accelerates to full 
speed in the reverse direction exactly 
as it did in the forward direction. It 
is well to note that the operation would 
be identical if the master switch were 
thrown from “Rev” to “Fwd”. 


This method for reversing d-c mo- . 


tors has been extensively tested and 
has proved satisfactory under a wide 
range of applications. 








Newcomer to the motor repair field in 
Jackson, Mich., is A. E. Braden, gen- 
eral manager, Electric Motor Service 


Co., Inc. Modern equipment, a well 
organized shop (including a 27 kw. 
walk-in electric oven) and “know- 
how,” places him in a position to 
handle all types of motor repairs. 
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FOR SMOOTH, 
ACCURATE BENDS 


RIGHT ON 


THE JOB 





GREENLEE HYDRAULIC BENDER 


Whatever the job location, the port- 
able GREENLEE Hydraulic Bender can 
be taken right to the spot where the work 
is to be done. 

Bends are quickly made exactly 
where and when wanted .. . tailored 
to the exact requirements of the in- 
stallation. For example the GREENLEE 
Bender owned [>y the Griffin Electric 
Company of Owensboro, Kentucky, 
is shown above on job location where 
it was used to bend various sizes of 
conduit from 4%” to 44%”. 

“Where promptness and swiftness 
are the main factors on a job, the 
GREENLEE ts always used to save time 
and materials and eliminate need for 


manufactured fittings,” reports this 
company. 

With the GREENLEE, one man quick- 
ly makes smooth, precise bends in 
pipe up to 4%”, rigid and sthin-wall 
conduit, tubing, bus-bars. This means 
as high as 75% labor savings, many 
owners report, with material spoilage 
reduced to practically nothing. 

Get facts today on the, timesaving 
GREENLEE Hydraulic Bender which 
often pays for itself on 
the first few jobs. Write 
Greenlee Tool Co., 
Division of Greenlee 
Bros. & Co., 1751 
Columbia Avenue, 
Rockford, Illinois. 


z= 





GREENLEE 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders * Joist Borers °* 


Cable Pullers 
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* Radio Chassis Punches ¢* Pipe Pushers 
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Quiet - Accurate - Dependable 


TIME CONTROL 





@ Quiet operation is essential in many 
time control installations. Reliance Time 
Switches are practically noise-free. The 
Switch mechanisms are of rugged con- 
struction, built with a minimum of moving 
parts to give years and years of service 
under all operating conditions. Both the 
heavy-duty “Badger” and the “Model W” 
are extremely simple, economical and 
dependable. Reliance Synchronous Time 
Switches, available in 30 or 50 Amps, are 
designed to meet practically every auto- 
matic control requirement. For complete 
information, write — RELIANCE AUTO- 
MATIC LIGHTING CO., 1937 Mead Street, 
Racine, Wisconsin. 












“Saved Hundreds of Man Hours” 
says E. C. Thirlwell, Jr., prominent 






electrical contractor of Louisville, Ky. 







Aluminum Alloy 


“UP-RIGHT” 
SCAFFOLDS 


Can be erected at the rate of one 
minute per section! 6-foot and 
shorter sections available. Rolled 
easily from position to position 
throughout the job. Stronger than 
structural steel yet one third the 
weight. No wrenches, wing nuts, 
or bolts. Each section folds flat. 















Write for Descriptive Circular 








DEPT. 107 ° 1013 PARDEE STREET 
BERKELEY, CALIFORNIA 


Factories: sierkeley, Calif. and Teterboro, N. J. | 
| 


Sales Offices in All Principal Cities 
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WIRING FOR SOUND- 
FILM PROJECTION 


[FROM PAGE 83] 


2 Duplex brass plates 
2 Standard outlet boxes with 
knockouts for 115-volt outlets 

2 Male connectors to be connected 
to loud speaker and amplifier 
cords, (Connector 4 is polarized) 
8-foot lengths of projector and 
loud speaker cable. (Recom- 
mended: 5 conductor, No. 20 
stranded tinned wire—30 percent 
rubber compound insulation, s:- 
inch thick, conductors and filling 
bound with cotton serving). Volt- 
age and current ratings to be 
checked with projector manufac- 
turer. 

10-gage 600-volt rubber-covered 
conductor for 115-volt supply to 
projector. 

A few comments on the seating ar- 
rangements and the screen will be 
helpful when planning electrical out- 
lets and selecting equipment. Since 
clear vision is essential, seating should 
be arranged in accordance with the 
shape of the room, Fig. 3. If the room 
is square, a matte screen should be 
used to achieve a wide viewing angle 
of approximately 30-degrees. If, how- 
ever, the room is oblong, a beaded 
screen (with.a higher surface bright- 
ness but with a clear viewing angle of 
only 20 degrees) should be specified. 
While this greater surface brightness 
improves distant visibility, for the same 
reason it is recommended that the first 
row of seats should be further from 
the screen than when a matte screen is 
used, 

Screen width should be determined 
with respect to the distance from the 
screen to the last row of seats, the 
screen width being about one-sixth of 
this distance. For a matte screen, the 
front row of seats should be about 
twice the width of the screen from the 
screen. For a beaded screen, the near- 
est row should be 25 percent further 
away. The screen, located on the front 
wall, should be positioned so that the 
bottom is about 4 or 5 feet from the 
floor. Two types are recommended. 
The first is a roller or “map” type, 
permanently mounted on the wall to 
provide for immediate and convenient 
use. The second involves a sliding 
panel in the blackboard with a per- 
manently mounted screen behind it. 
Such an installation, while more costly, 
permits the screen to be recessed and, 
with this shadow-box effect, rooms 
need not be totally darkened to clearly 
view the projected pictures. 

A rigid and secure means for mount- 


bdo 
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1 MAN CAN DO THE 
WORK OF A CREW... 


with an 








Use Electric Tools 
on Every Job! 


Speed the work, cut costs on installation 
and maintenance jobs. Lightweight Onan 
air-cooled electric plants supply electric 
wer anywhere for lights, drills, saws, 
ammers, spades and other motor-driven 
tools. Equipped with carrying handles or 
dolly-mounted. Take ’em anywhere and 
plug in for all the power you need. 





SHIPPED COMPLETE 
READY TO RUN 
Gasoline powered models— 


A.C.: 350 to 35,000 watts. 
D.C.:750 to 15,000 watts. 





Diesel plants: 2,500 to 





55,000 watts. 
Watte 
Model 5CK, 5,000 watts D. C. 
grr Folder — Weighs only 315 Ibs. 


D. W. ONAN & SONS INC. 


3171 Royalston Avenue 
ry P ii > AAi +, 

















NEW TRADE-WIND 
SUPER CLIPPER 
INSTALLS IN CABINET 


ABOVE RANGE 








= 


INSTALLS in a cabinet over the range or in a | 
canopy or soffit. Twin squirrel cage blowers 
develop 600 CFM quietly. All cooking heat, 
grease and odors are effectively drawn off the 
range, while ceiling heat also is drawn off 
through a second upper inlet. Supplied with 
2 cleanable metal air filters. Fold-under hood 
is @ptional. Can be installed in any cabinet 
which provides clear space 18”W x 1534”H 
x 11”D. Cabinet not supplied—both St. 
Charles and Geneva already provide cabinets 
to take the Super Clipper. Send coupon for 
complete details. 


Trade-Wind Motorfans, Inc. 
7095S. Main St., Los Angeles 37, Calif. 


| | 
! Please send additional information on | 
| your Super Clipper | 
| ! 
| ! 


Address 
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Heavy duty receptacle 
and plug. 


EVER-LOK 


Receptacles, 
Connectors a«¢Plugs 


AUTOMATIC LOCKING 


Ten (10) reasons why Ever-Loks are 
Standard Equipment in leading In- 
dustrial Plants where uninterrupted 


> 


Ever-Lok protects against every con- 


service is vital. 


tingency including abuse and frequent 
and hard usage. 


For light and power circuits, 2, 3 and 
4 poles, 10 to 200 Amperes. 


For public address and control cir- 
cuits 2 to 12 poles, 250 Volts. 


Complete Catalog on Request. 





New Ever-Lok Connector with midget fuses 
for high cycle tools and small portable 
equipment. 






. Automatic locking 


Positive grounding 
ol ko lap acto, 
Metal clad 


Full contact 


el aehichaicedal 


. Adjustable cord 


grip 


. Self-wiping, self- 


elite faltals Maedaliokas: 


Interiors precision 


moulded 
Unit Assembly easy 
wiring 


Fusible or non- 
fusible 


Sold Through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 





Wy 


RUSSELL & STOLL COMPANY. ING. 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 
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THIS BALLAST 
IMPROVES 


Blinking lamps, slow lighting lamps, end-blackened 
lamps, stroboscopic light patterns, humming fixtures, these 
are indications that should lead you to replace those defec- 
tive ballasts with Acme Electric fluorescent lamp ballasts. 
Acme Electric ballasts provide the exact starting and oper- 
ating current and wattage ovtput required to properly 
operate the lamps. Better engineered, beiter construction. 


better performance. Write for Bulletin FL 167. 





ACME ELECTRIC CORPORATION 


3611 WATER ST. 








VIINT 3 Y4 


CONNECTORS ' 


DOSSON 


Service Connectors 
For quick efficient 
connections of solid 
and stranded conduct- 
ors in sizes No. 14 to 
1000 MCM. 








Bolt Type Service Connectors 


DOSULON—for con- 
ductor sizes from 2/0 
to 1000 MCM. Rugged, 
high strength, com- 
pact, facilitates neat 
taping. 


DOS-LUG 


Solderless 
Terminal Lugs 










A compact, inexpen- 
sive, all-purpose lug 
for high performance. 


“Insist on a Genuine DOSSERT” 
Write for Bulletin T49-2 


OSSERT | 


MFG. CORP. 


249-255 HURON STREET, BROOKLYN 22, WN. Y. 
; SINCE 1904 










CUBA, N.Y. 











WITH THE TILDEN ROTARY 







a 


ONKRETE 
ORE DRILL 
(driven by ordinary electric drill) 


Up to 70% more efficient than pointed or 
solid drills. Leaves straighter, cleaner holes. 
Tilden Rotary Konkrete Kore Drill bits are 
available in sizes from 4" to 4 diameter. 
Quotations on sizes from 4” to 8” will be 


made upon request. 


Pug 











TILDEN KONKW#ETE KOR 

DRILL (right) drills” muc 

smaller area of hole. Has no 
point to retard cutting. 
drills have from 3 to 24 cutters 
depending on size of drill 
which travel at bast cutting 
speed, give fast, efficient ac- 


tion. 


Ordinary pointed or solid 
drill (left) must drill 
FULL area of hole. Point 
of drill acts as a pivot and 
retards cutting. Only one 
double cutter gives slow 
action. Slow-moving 4%” 
center travels at only 13% 
of most efficient cutting 
peed. 


All 





Write for catalog with complete details on this 
revolutionary concrete drill bit. 


DISTRIBUTORS: Inquiries welcomed 
TILDEN TOOL MFG. CO. 
1995 N. Fair Oaks, Pasadena 3, Calif. 
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ing the projector is necessary and must 
be capable of supporting approximately 
100 pounds without permitting notice- 
able vibration during the projection of 
pictures. Recommended for this pur- 
pose is a 10-gage sheet steel shelf, held 
in position by a steel brace. Rigidity 
is increased by bending a 1-inch strip 
around the edge at a 90-degree angle 
to the supporting surface. This shelf. 
mounted about 4 feet above the floor, 
can fold down into the wall when not 
in use and can be covered with a hinged 
door, Fig. 4. When the wall design 
prevents this arrangement, portable 
and collapsible stands are available. 

In classrooms, loud speakers should 
be placed about 4 feet from the floor, 
supported by a shelf which is similar 
to that holding the projector. The ex- 
ceptions in design are that this shelf is 
smaller, folds up rather than down into 
the wall, and is held in position by a 
chain rather than by a steel strip. 

Acoustical treatment usually is noi 
required, for the reverberation time is 
correct when students are present. 

Since we are considering the class- 
room only from a projection stand- 
point, no mention of general illumina- 
tion is included. Rather, to obtain good 
picture presentation, it is important to 
exclude as much light as possible and. 
for this purpose, the use of fire-resist- 
ant drapes to cover the windows is 
recommended. These drapes serve the 
double purpose of excluding light and 
providing additional acoustical damp- 
ing. Rooms employing glass walls in 
their construction should be so de- 
signed as to permit the installation of 
a track to carry light weight opaque 
drapes which may be drawn over the 
entire glass area. If light is effectively 
excluded, a 750-watt projection lamp 
is usually satisfactory, although a 1000- 
watt lamp is recommended if light ex- 
clusion is not complete. 


Auditorium Projection: 


Sound motion picture equipment 
should be permanently installed in 
school auditoriums to facilitate visual 
instruction to larger groups of stu- 
dents. With such an installation, only 
a few minutes are required to put the 
equipment into operation, and it be- 
comes a convenient and effective edu- 
cational feature in the school program. 
And, because school auditoriums are 
usually designed to obtain acceptable 
acoustical results for speech and music, 
very little additional attention is neces- 
sary from this standpoint. 

For a permanent installation, it is 
recommended that a projection booth 
be provided near the rear of the audi- 
| torium if there is no balcony, but near 
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POSTED IN A JIFFY... 


.. . On Buying Information 


Mr. Frank G. Cornely, partner in Cornely 
& Noekel, 41-29—56th Street, Woodside, 
L. I., New York, has been a licensed elec- 
trical contractor for the past 26 years. He 
is also a booster for McGRAW-HILL 
PRE-FILED ELECTRICAL CATALOGS 
for one of the best reasons—it helps him 
save time in ordering equipment and sup- 
plies for his business. 

Recently, Mr. Cornely told us: “We think 
your Catalog is the best ever. It keeps the 
contractor posted as to where he can lo- 
cate specific items in a jiffy.” 

{f PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at 
your plant, write to McGRAW-HILL 
CATALOG SERVICE, 330 West 42nd 
Street, New York 18, N. Y. There is no 
charge to qualified users. 












THE MAGNO-TRONIC 
FLUORESCENT STARTER 


Fully, automatic thermal relay with unusually long life that 
eliminates blinking lights and protects all auxiliary equipment. 
Replacement of worn-out lamp automatically restores closed 
circuit—replacement of starter unnecessary. No button to push. 
Magno-Tronic starters provide exact timing in the lamp elec- 
rcode——preheating process preventing excessive loss of emission 
macerial, thereby assuting the maximum in the useful life of a 
lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 

Will operate efficiently over an extended voltage range under 
widely eee temperatures. 

UARANTEED FOR ONE YEAR. 


The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 
The (SP.100) for use with 100 watt lamps 


Ask for descriptive literature 
INDUSTRIAL ELECTRONICS CORP. 
MAIN PLANT > Newark 2, N. J. 


PROTECTS 
SIMPLIFIES 
REDUCES COSTS 


VERSATILE 











Post-Liw “STEAL THE STREET” 
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NEW BUSINESS 
for CONTRACTORS 


The big development in outside 
business lighting is to the “new 
method of lighting’ made pos- 
sible by Post-Lites, the new all- 
weather fluorescents. These dra- 
matic, stream-lined lights radiate 
light in all directions. They 
completely dominate any sur- 
roundings. Visible a mile away. 
Attract business like nothing else 
can. One installation sells others. 
This is your big opportunity! 

Post-Lites are well engineered 
by a 38 year old company. Good 


Round Post-Lites 
in zero weather. Wide variety of ae pipe 


types install on posts, walls, Half-round Post- 
corners, Mail coupon for Cata- Lites mount on 
jog. See your wholesaler. Also other models 


W. H. LONG CO., 108-114 W. Illinois St., Chicago (0. 


Please mail Catalog. 





COMPLETE STOCKS _ WESTINGHOUSE! 


‘aoe GO. DELCO! 




















Send for Q i & : 
Your Catalog ye | oo 
Today to... 
The HARRY ALTER Co. 4 FF 
Chicago, Ill. New York, N.Y. J 
4 i ‘ 
If You Are Having Difficulty 
eee SR to csiee’ the esommanes pation of bee 


On Your Letterhead ¢ 
4 4 Maintaining Your Mailing Lists... 


maintenance during this period of unparalleled change 
in industrial persennel, 

McGraw-Hill Mailing Lists cover mest majer Indus- 
fe tries. They are compiled from exclusive seurees, 


are based on hundreds of thousands of mal questica- 
Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 


f McGraw-Hill Publishing Co., Ine. 


DIRECT MAIL DIVISION 





naires and the reports of a nation-wide field staff. AN 
names are guaranteed accurate within 2%. 

When planning your direct mail advertising and seles 
poem consider this unique and economical serviee 
n relation to your product. Details en request. 














a 330 West 42nd Street New York, 18, New York J 
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CABLE ELECTRIC PRODUCTS, on 


i | 











S$NAPIT 


ie 


bell“ * 


THE NEW BELL WITH 
THE JJUSICAL RING 


The Revolutionary development in a 
Bell th-t you have been waiting for. 


Avoids the Harsh clang of ordinary 
bells. 
e 
Easily connected to present wiring. 
S 
In a beautiful plastic housing. 

o 

Can be mounted to Handy Box for 

concealed wiring. 





Feathertone BUZZER ALSO AVAILABLE 


e 


AVAILABLE AS A Bef AND Buyyer COMBINATION 


6 
ste A Melody Bell At YOUR LOCAL JOBBER 


Orr” 


Write for Descriptive Literature 


PROVIDENCE, R. I. 








The New 


MODEL 420 





The Model 420 is housed in 


a hand rubbed OAK 


Comes complete with test 
leads and all instructions. 


CASE. 


3] 


FEATURES 


ALL calibrations directly on meter. 
All tests can be made WITHOUT 


BREAKING leads of unit under test. 


¢ A_ special design, 


TRANSFORMER is 
ranges. 


in the Model 420 
300% overload. 


rugged CURRENT 
used for the current 


The meter and current transformer used 


will stand more than 


SPECIFICATIONS 
A.C. Voltage Ranges—0 to 150 Volts 


0 to 300 Volts 


A.C. Current Ranges—0 to 3 Amperes 





Watts*—0 to 300/1500 


) to 15 Amperes 
Watts for 115 volt line 


/3000 Watts for 230 volt line 


0 to 600 
Resistance—0 to 20,000 


170 


Ohms 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


NET 


The Model 420 provides the measurements nec- 
essary for SPEEDY REPAIR and SERVICE of elec- 
trical appliances and all motors from fractional 
H. P. to 2 H. P. 


VOLTS @ AMPERES 
WATTS* e¢ RESISTANCE 


The Model 420 will measure the ACTUAL CUR- 
RENT CONSUM®TION of electric IRONS - 
TOASTERS - WAsHING MACHINES - RANGES 
- SUN LAMPS - HEATERS - VACUUM CLEAN- 
ERS - FANS - AIR CONDITIONERS - REFRIG- 
ERATORS, etc. and every type of MOTOR while 
the UNIT IS IN OPERATION. 


*Watts computed on the basis of Unity Power Factor. 


TRIANGLE INSTRUMENTS COMPANY 


140 Liberty Street, Dept. “EC”, New York 6, N. Y. 
Send for Bulletin 149 


CLIP COUPON 








TRIANGLE INSTRUMENTS COMPANY 
140 Liberty Stree*, Dept. “EC”, New York 6, N. Y. 
Pe oa a ealeaele aad ere 
Ee eee eee 
eee et oh ee ee ee Le ae 
MEN sch pans esata ead vane chsael aes eee 
D Full payment $.............. enclosed. 
(1 C.0.D. plus charges 


| 


the front of the balcony whenever one 
is included in the auditorium design, 
Fig. 5. By mounting the projector near 
the front of the balcony, the brightness 
of the screen will be greater and the 
projection angle will be less. It is 
recommended that a projection angle 
less than 18 degrees be maintained to 


| avoid excessive image distortion. Loud- 


UTILITY TESTER 


speakers should be as close to the 
screen as possible, either in a perma- 
nent mounting in the wall, or tempo- 
rarily placed on the stage. A monitor 
speaker should be installed in the pro- 
jection booth. It is recommended that 
double speakers be used, a large unit 
for reproduction of bass notes and a 
horn type for high frequency notes. 

As was the case in the smaller class- 
rooms, the screen size is dependent 
upon the distance to the last row of 
seats, the width being approximately 
one-sixth of this distance. However, 
due to the greater size of the room, the 
nearest row to the screen need only be 
about 14 times the screen width. It is 
further recommended that the screen 
be mounted or suspended similar to a 
theatrical drop since a permanent 
screen, except at the rear of the stage, 
would interfere with the stage for 
other purposes. Mounting the screen 
at the rear of the stage permits the use 
of the front rows of seats but, unless 
the stage is fairly shallow and wide, 
narrows the field of vision. Screens 
can be raised and lowered by electric 
motors, remotely controlled. 

Suppliers of projection equipment 
should be consulted for detailed speci- 
fications for projection booths but all 
booths should include interior lighting 
for the booth, standard convenience 
duplex wall sockets for 115-volt 20- 


| amp. service, switch control for audi- 


torium lights, wall sockets for audio 

signals, and a wall jack for remote 

volume control connections, Fig. 6. A 

typical projection booth specification 

would include: 

Fixture, wiring and switch for 

interior illumination of projec- 

tion booth 

2 Standard duplex convenience out- 
lets for 115-volts for booth and 


stage 

2 Duplex brass plates for booth and 
stage 

2 Standard outlet boxes with 


knockouts for 115-volt outlet, for 

booth and stage 

10-gage 600-volt rubber-covered 

conductor for 115-volt supply to 

projector 

1 Standard switch with wall plate 
and outlet box as used through- 
out the building; to be connected 
to remote control relay for con- 
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WHERE 
To BUY 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 

Maintenance — Repairs 

















SCRU-(1S 


SOLDERLESS 
WIRE CONNECTORS 
FAST! EFFICIENT!. ECONOMICAL ! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 








How to drill Concrete 


for expansion bolts, conduits, etc. 





vou can drill holes through — 
walls, floors, ceilings, 12 to 15 tim 
faster than by han Use the Wodack Do-all 
Electric Hammer. Typical example: drills a %” 
hole 1” deep through average concrete in A — 
15 seconds! Saves time and money. You al 

Wodack Do-all for chipping concrete, drilling ‘weed, 
metal, etc. Investigate. 


WRITE TODAY FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 














MATERIALS-METHODS 


Materials & Methods engineers in America's 
leading manufacturing plants use Topflight's 
Printed Cellophane, Self - Adhesive Tape to 
meet A-N specs. - assembly line - follow 
through - instruction labels. Easy to Apply. 


TOPFLIGHT TAPE CO. YORK PA. 











Your inquiry 
will have 
Special value .. . 


If you mention this magazine, when 
writing advertisers. Naturally, the 
publisher will appreciate it... but, 
more important, it will identity you 
as one of the men the advertiser 
wants to reach with this message 

. and help to make possible en- 
larged future service to you as a 
reader. 
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( YOUR NAME STAMPED 
IN GOLD—FREE 


1 on any of these 
McGRAW-HILL BOOKS 











Without cost to you we will stamp your name, 
or a friend’s name, on the front cover of any 
book ordered from this advertisement. 





1. STANDARD HANDBOOK FOR 2. AMERICAN ELECTRICIANS’ 


ELECTRICAL ENGINEERS HANDBOOK 
Archer E. Knowlton, Editor-in-Chief By Terrell Croft, 
R. M. Shoop, Assistant Editor Revised by Clifford C. Carr 
The great standard reference work of Contains hundreds of detailed de- 
all in the electrical engineering pro- scriptions, rules, methods, pictures 
fession. Brings you facts and figures, and practical data to help you install, 
systems and measurements, mate- maintain and operate electrical 
rials and methods from all fields of equipment, with everything thor- 
electrical engineering. Covers all re- oughly indexed for finger-tip refer- 
cent developments: magnetic mate- ence. Includes complete data-on wires 
rials . . . new insulations . . . micro- and cables, splicing, motors, capaci- 
wave techniques .. . nuclear energy tors—together with recent advances 
. rotating regulators. . . induction in electronic tubes and circuits and 


and dielectric heating, etc. Eighth their applications in industry. Sixth 
edition, 2311 pages, 1961 illustra- edition, 1734 pages, 1372 illustra- 





tions, $12.00. tions, $6.00. 
3. NATIONAL ELECTRICAL 4. THE LINEMAN’S 
CODE HANDBOOK HANDBOOK 


By Arthur L. Abbott 
This Handbook gives a wealth of in- 


By Edwin Kurtz 


formation from the practical angle A manual of principles, data, meth- 
on getting jobs done according to ods, and cautions on all aspects of 
latest code requirements. It saves lineman’s work. Covers everything 
delay in starting jobs . . . saves time from the elements of electricity to 
and money in avoiding false starts, maintenance of lines and first aid 


errors and violations. It reduces a 


maze of rules to a logical and under- work. Takes up electrical fundamen- 


standable system, explaining how the tals and electric circuits, the electric 
code applies to commercial buildings system from generation to distribu- 
—homes—factories—hazardous loca- tion, descriptions of all the materials 
tions—signal systems—high-voltage of line construction . . . poles, con- 
equipment — television equipment — ductors, hardware, tools, electrical 


motor installations, etc. Sixth edi- ae 
tion, 633 pages, 418 illustrations, apparatus, etc. Second edition, 652 


$4.00. pages, 682 illustrations, $5.00. 











ACT NOW! THIS SPECIAL OFFER EXPIRES DEC. 24th 





i McGraw-Hill Book Co., 330 W. 42d St., NYC 18, N. Y. 1 
q peer He the book(s) corresponding to numbers encircled below according to terms i 
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3 (1 With names stamped in gold. I enclose remittance and understand stamped books 3 
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DUPLEX LUGS 


Square end—one 
er two attaching 
bolt holes. Ac- 
curately ma- 
chined all con- — 
tact surfaces parallel. Receives two or more 
conductors of different sizes with equal 
pressure. Wire sizes 4-1 to 900,000CM. 


FLEXIBLE CABLE CLAMP LUGS 


four bolts, 
signed to meet require- 
ments where a single lug 
adequately applies to 
several size conductors. 
Cover range of wire sizes 
from 1-1/0 to 2,000,- 
000CM 

stranded. 


Two or de- 









solid or 


PRESSURE TYPE 
CAST CLAMP TERMINAL LUGS 


One or two bolt holes. Lugs 
one piece designed for one 
wire size to 
give conduc- 
tivity and con- 
tact surface 
equal to ca- 
wire. 


= of 
aces parallel, wire sockets machined. Wire 
sizes 1 to 2,000,000CM. 


All contact surfaces ground, 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 


232-8 VINE -ST. * CINCINNATI 2, OH!O 





—{ 


No. 
8972-8974-8976 





* No. 8972 has 12” porcelain enameled reflector 
¢ No. 8974 has 14” porcelain enameled reflector 
* No. 8976 has 16” porcelain enameled reflector 
COMPLETELY WIRED AND ASSEMBLED 
for REA Installations 


See your Jobber or write us 
for nearest distributor 


ELECTRICAL COMPANY 
900-910 W. Van Buren St., Chicago 7, Ill. 














trolling auditorium lights 
Sockets with Position 4 polar- 
ized, for booth and stage audio 
outlets 

Threadless single-gang outlet 
boxes for #-inch thin-wall conduit 
Double locknut and bushings for 
3-inch thin-wall conduit 

12-gage 600-volt rubber-covered 
conductors in white, black, green, 
yellow and red 

Headphone jacks of the closed 
circuit type for %-inch hole for 
volume control wall plate 
Telephone plates with #-inch 
bushing for booth 

Standard outlet boxes for volume 
control jacks 

1 8-foot volume control lead of 
2-conductor cable, No.-18 
stranded wire, 30 percent rubber 
compound insulated, #z-inch 
thick, SV type black rubber wall, 
or equivalent 

Headphone plugs for volume con- 
trol leads. 

Facilities should be provided also 
for the housing of films and projection 
equipment, stands, lamps, lenses, spare 
screens, reels, rewinding and editing 
equipment when they are not being 
used. These facilities will naturally 
vary with the number of pupils and 
classrooms to be served, and guidance 
should be requested from the various 
equipment manufacturers for answers 
to specific problems. 

While the foregoing discussion 
briefly out!ines the requirements for 
effective sound-film presentation, it is 
recommended that, for complete instal- 
lational data, the following sources be 
consulted : 

Complete 


2 


information concerning 


the actual sound and film projection | 


equipment, such as projectors, speak- 
ers and control panels, can be obtained 
from manufacturers by furnishing 
them with the sizes of projecting 
area and of average audience. 


“The Educational Talking Picture” by 


F. L. Devereux 

“Recommended Procedure and Equip- 
ment Specifications for Educational 
16mm. Projection”’—-a report of the 
Committee on Non-Theatrical Equip- 
ment, Journal of the S.M.P.E. 


| “Theatre Acoustic Recommendations” 





of the Academy Research Council 
Theatre Standardization Committee 
—Journal of the S.M.P.E. 

“Architects’ Visual Equipment Hand- 
book” by Bell & Howell. 





Don’t Miss the NEW 
READER SERVICE page 99 
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MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 


Designed for use onloads 

too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough to support 
heavier pipes, cables, 
conduits, etc. Available 
in sizes to fit pipes and 
conduits from %-in. to 
l-in. Can also be had 
in Everdur, copper, brass 
or aluminum. 


Send for literature and prices t 


Specify MINERALLAC HANGERS, CLIPS, 


STRAPS, BUSHINGS 





MINERALLAC ELECTRIC COMPANY 
23 N. Peoria St., Chicago 7, Illinois ' 


MINERALLAC 


—— - 7 













ELECTRICAL 
SPECIALTIES 


FOR HEAVY 


INDUSTRIAL SERVICE all 
FROM STOCK 


meamis ewe 















3-Conductor Single 


Soldering Angle Conductor 
Lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES » ALL 
SHAPES © ALL VOLTAGES © ALL TYPES 
¢ BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


x * * 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 











SEARCHLIGHT SECTION 


EMPLOYMENT oe 





BUSINESS  e 


OPPORTUNITIES 


EQUIPMENT—USED or RESALE 





UNDISPLAYED RATE 


90c a line, minimum 4 lines. To figure ad- 
= payment count 5 average words as a 


INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 


rate, ble in advance. 
PROPOS. AL LS, 90 cents an insertion. 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
one line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


DISPLAYED—RATE PER INCH: 


The advertising rate is $9.50 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns — 30 
inches — to a page. E.C.&M. 


NEW ADVERTISEMENTS received by 10 A.M., November 15th, will appear in the issue of December, subject to limitation of space available. 











WANTED—SALES ENGINEERS 


Established manufacturer of potheads, cable 
boxes, cable splicing materials, and special 
equipment to order seeking commission sales 
gana for several open territories. 


Re 
"aw. Jo Electrical Construction & Maint. 
N. Michigan Ave., Chicago 11, Il. 




















eS (Bow No.): Address ~ eer nearest you 
W YORK: (18) 


W. 42nd 8 
CHICAGO: 520 N. Michiga “ “Ave. (11) 
68 Post St. (4) 


SAN FRANCISCO: 








PART TIME WORK 


WANTED: PART time service of man travel- 

ing for other employers or clients to handle 
engineering promotional work on a standard 
long approved Wiring System. Write PTW- 
1115, Electrical Construction & Maint. 


CONTRACT WORK 


WANTED: MANUFACTURER for patented 

B-X connector forming or die cast fabrica- 
tion of proven item. Underwriters Lab. recom- 
mended. CW-9763, Electrical Construction & 
Maint. 




















BUSINESS OPPORTUNITY 


New Products 
are wanted by progressive midwest manufac- 
turer. Offers complete manufacturing facili- 
des and national distribution through mill 
supply and electrical wholesalers. Send full 
product information. Write BO-1230, Electri- 
cal Construction & Maint. 








LEGAL NOTICE 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
AND CIRCULATION REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24, 1912, AS 

<NDED BY THE ACTS OF MARCH 3, 
AND JULY 2, 1946 (Title 39, 
United States Code, Section 233) 
Of Electrical Construction and Maintenance published 
Monthly at Al New York for October 1, 1949. 
1. The —_— and address of the publisher, editor, 
managing editor, and business manager is: Publisher 
McGraw-Hill Publishing Company, Inc. 330 West 42nd 
St., New York 18, N. Ta ag’ William T. Stuart 330 
West 42nd St., New York 18, N, Managing editor 
None; Business ames Ww. W. cule 330 West 42nd 


St., New York 18, N. 

T . MeGraw- Hill Publishing Company, 

330 est 42nd Street, New York 18, N. Y.; 

Btockhsiners holding 1% or more of stock: Curtis 
W. McGraw, Executor of the Will of James H. McGraw, 
330 West 42nd Street, New York 18, N. Y.; James 8. 
McGraw, Jr., Curtis . McGraw and Willard T. 
Chevalier, Trustees for: Harold W. McGraw, James H. 
McGraw, Jr., Donald C. McGraw, Curtis W. McGraw, 
all of 330 West 42nd Street, New York 18, N. Y.; 
James H. McGraw, Jr. and Curtis W. McGraw, Trustees 
for Catherine Osmun, 330 West 42nd Street. New York 
18, N. Y.: Edwin 8. Wilsey and Curtis W. McGraw, 
Trustees for James H. McGraw, 3rd, Madison, New 
. McGraw, Jr., 339 West 42nd Street, 
8, N. Y., Curtis W. McGraw, 339 West 42nd 
New ‘York i8, N.. ¥.; Donald GC. McGraw, 330 
West 42nd Street, New York 18, N. Y.; Mildred W. 
McGraw, Madison, New Jersey; Grace W. Mehren, 526 
Arenas St.. LaJolla, Calif. 

3. known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more 
of total amount of bonds, mortgages, or other securities 
are: None. 

4. Paragraphs 2 and 3 include, in cases where the 
stockholder or security holder appears upon the books 
ef the company as trustee or in any other fiduciary 
relation, the name of the person or corporation for whom 
such trustee is acting: also the statements in the two 
Daragraphs show the affiant’s full knowledge and belief 
as to the circumstances end conditions under whicn 
stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock 
= — in a capacity other than that of a bona 

le owne 

McGRAW- HILL FUSING COMPANY, TNC. 

By GERARDI, Secretary 
orn to one subscribed saters me this 20th day of 


Swo! 

September, 1949 

{SEAL} ELVA G. MASLIN 
(My eommission expires March 30, 1950) 
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WANTED 


Top grade lighting engineer 


To represent manufacturer of popular, na- 
tionally advertised line of commercial 
fluorescent lighting equipment sold thru 
electrical wholesale distributors. Must be 
qualified to call on architects, electrical 
contractors, utility lighting engineers, and 
electrical wholesalers. Catalogs, direct 
mail, national advertising, smart design 
insures plenty of active inquiries. 


Territories Available: 


Buffalo (Western New York State) 
ae om (Louisiana—Mississippi— 
r. 
Salt Lake City (Utah—Nevada—Idaho) 
State of Arizona 
Denver (Colorado—Wyoming—New Mexico) 


Line includes: Complete pre-heat and slim- 
line fixtures, strip, troffers, louver bottom, 
glass bottom, louverall, school, store and 
office lighting equipment. 


RW-1137, Electrical Const. & Maint. 
520 N. Michigan Ave., Chicago 11, Ill. 


TRANSFORMERS 
CIRCUIT 
BREAKERS 


NEW-REBUILT-RENTALS 


t H.P. to 2500 H.P. motors in stock 
D.C. A.C., 25-50-60 Cycle 


ELECTRIC EQUIPMENT CO. 
ROCHESTER 1, N. Y. 


CASH 
FOR YOUR [Bi 
SURPLUS Mc 





















sa 























ELECTRICAL CABLE 


e@ for every industrial and power lication. 
Special constructions. Odd fongths. 


covered cables not ordinarily stocked by 
reguiar supplies. 
@ Cut to length. Reasonably priced. 
UNIVERSAL Wire and Cable Co. 
2664 N. Clybourn Ave., 








oJ 
@ Large stocks on hand of high voltage, lead 
your 


Chicago 14, iN. 








ary, 1950. 


FOR SALE 


1 MALONEY TRANSFORMER 


Excellent condition, Dated 3-28-41, 4000 KVA, Self Cooled; 
6000 KVA fan cooled, 13200/26400 to 2400 volts, 3 phase, 
60 cycle. Now operating, but will be available about Janu- 


For details contact 


GOUVERNEUR TALC COMPANY 
Gouverneur, N. Y. 











BOOKS 

















ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 


“‘A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLIO TO 


THE ESTIMATOR PUBLISHING CO. 
1805-B 60th St. Kenosha, Wis. 











WANTED 





FOR SALE 


2—100 KW 250 volt DC Generators. Steam 
driven by Ball Engines—140# pressure. 
Steam 

pressure. 

Units complete with DC switchboard and 


1—200 KW 250 volt DC Generator. 
driven by Ball Engine—140. 


two balancer sets. 


1—20 ton York Vertical Ammonia Com- 
Steam driven by Corliss Engine 


pressor. 
—140# pressure. 


1—15 ton York Vertical a. Com. 
Complete with condenser, re- 


pressor. V belt drive. 33 
motor. 
ceiver, valves, gauges, etc. 


150—DC motors—various sizes. 


PURITY BAKERIES 
97 E. 12th St. 


St. Paul 1, Minn. 

















BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2664 Clybourn Ave., Chicago 14, Illinois 











WATTHOUR METERS 


Large Stock - Reconditioned - Guaran- 
teed Single-Phase, Polyphase and DC 


—wWrite for Bulletin. 


MASPENOCK ELECTRIC LIGHT CO. 


Jamaica Plain, Mass. 


44 Starr Lane 
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